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Editor's Preface 


The Problemata physica is the third longest work in the corpus Aristotelicum, 
but among the least studied. While working on a new Loeb Classical Library 
edition of the Problemata, I became more convinced than ever that this long- 
neglected work merited further study, as it has much to tell us about the 
specific nature of philosophical and scientific inquiry in the Lyceum during 
Aristotle's life and especially in the years following his death.! 

The Problemata consists of thirty-eight books, and over nine hundred 
chapters. There is a rough order of presentation of these books (more on this 
shortly), though the chapters within each book are almost always presented in 
no particular order. Nearly all of these chapters begin with a question—and 
specifically with the words òà ti (‘why?’ or ‘on account of what?) —followed 
by one or more (often provisional) answers and/or follow-up questions. The 
range of subjects covered is vast and varied: medicine and music, sex and salt 
water, fatigue and fruit, animals and astronomy, moderation and malodorous 
things, wind and wine, bruises and barley, voice and virtue, etc. A single vol- 
ume collection of essays covering all thirty-eight books and most of the top- 
ics explored in them is likely not possible. Most of the major sections of the 
Problemata are covered, however, and this collection does a great deal to rem- 
edy the general neglect of this work. 

Of the twenty-one essays in this collection, the first three provide an intro- 
duction to and overview of the Problemata, as well as much of the context 
necessary for understanding it (and they obviate the need for me to say more 


1 There are important exceptions to this neglect: H. Flashar, Aristoteles: Problemata Physica 
(Berlin: Akademie-Verlag, 1962; 4th ed., 1991); P. Louis, Aristote: Problèmes, 3 vols. (Paris: Les 
Belles Lettres, 1991-94); B. Centrone, ed., Studi sui Problemata Physica Aristotelici (Naples: 
Bibliopolis, 2011). Still useful is E.S. Forster's heavily annotated translation of the Problemata 
in The Works of Aristotle Translated into English Under the Editorship of W.D. Ross, vol. 7 
(Oxford: Oxford University Press, 1927). G. Marenghi has produced a number of volumes 
containing text and translation of parts of the Problemata, based on a careful study of the 
manuscripts: Aristotele: Problemi di Musicali (Florence: Fussi, 1957); Aristotele: Problemi di 
Fonazione e di Acustica (Naples: Libreria Scientifica, 1962); Aristotele: Problemi di Medicina, 
rev. ed. (Milan: Massari, 1999); [Aristotele]: Profumi e Miasmi (Naples: Arte Tipografica, 1991). 
Note that the books on music (11 & 19) and the chapter on melancholy (30.1) have not been as 
neglected as the rest. (See Flashar's commentary on these books and this chapter for further 
details.) 
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in this preface about its nature):? István Bodnár's “The Problemata physica: An 
Introduction”; Stephen Menn's “Democritus, Aristotle, and the Problemata"; 
and, James G. Lennox's "Aristotle's Posterior Analytics and the Aristotelian 
Problemata" 

With the exception of the last chapter each of the remaining essays 
focuses on some book(s) or chapter of the Problemata, and their appearance 
in this volume follows the order of that work. The first nine books (give or 
take) are on medicine and human physiology? and three essays are devoted 
to all or part of this section of the work: Katerina Oikonomopoulou's "The 
Problemata's Medical Books: Structural and Methodological Aspects”;* Oliver 
Thomas's "Creating Problemata with the Hippocratic Corpus"; and, William W. 
Fortenbaugh's "On Problemata 3: Wine-Drinking and Drunkenness.” 

Books 10-19 deal with miscellaneous subjects, though within this fairly ran- 
dom grouping some books have clearly been placed together for a reason. The 
subject matter of the longest book (10), despite the absence of any reference 
to animals in its title,? is biology. This material is covered by Byron J. Stoyles's 
"Material and Teleological Explanations in Problemata 10." Books 11 (on voice) 
and 19 (on harmonia) are often treated together, as they both deal with aspects 
of music. Each is the subject of an essay in this volume:® Stefan Hagel's "Sound 
Reasoning in Problemata 11? Disentangling the Components of Voices,’ and 
Andrew Barker's "Musical Pitch and the Enigmatic Octave in Problemata 
19.” Books 12-13, on good odors and bad odors respectively, are the subject 
of Han Baltussen's "Understanding Odours in Problemata 12-13: Peripatetic 
Problems Concerning the Elusive Sense of Smell Two other essays each 
focus on an individual book from this miscellaneous set: Mariska Leunissen's 


2 Butseemy introduction to the Problemata in R. Mayhew, Aristotle: Problems, vol. 1: Books 1-19 
(Cambridge, MA: Harvard University Press, 2011): xiii-xxiv. 

3 Re. “give or take": This depends on who you ask. Marenghi's Aristotele: Problemi di Medicina 
(see n.1) contains Books 1, 6-9, 14, 27-28, 31-38. Philip van der Eijk, "Between the Hippocratics 
and the Alexandrians: Medicine, Philosophy and Science in the Fourth Century BCE,” in 
R.W. Sharples, ed., Philosophy and the Sciences in Antiquity (Aldershot, UK: Ashgate, 2005), 
includes in his list of medical works Books 1-9 and 31-38. And see the following note. 

4 AsKaterina Oikonomopoulou's conception of what counts as a medical book extends well 
beyond the first nine (she includes 1-11 and 31-38), her essay is in fact transitional between 
those providing an overview of the background, nature, and methodology of the Problemata 
asa whole, and those focusing on books 1-9. The same could be said of Oliver Thomas's essay. 

5 Epitome of Natural Problems or Epitome of Natural Things (Enitoyy qucucàv). 

6 Imention them together here, though their appearance in the volume follows the order of 
the Problemata. 
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"The Ethnography of Problemata 14 in (Its Mostly Aristotelian) Context,’ and 
Alan C. Bowen's "Problemata 15: Its Title and Agenda." 

Books 20-22 were grouped together because they all deal in some sense with 
plants— particularly as sources of nutrition. John Wilkins discusses the con- 
tent of two of these books in “Food and Health in Problemata 21-22: Cooking 
(pepsis) in the Kitchen and 'Cooking' (pepsis) in the Body" Meteorological 
problems are treated in books 23-26, two of which are the subject of the fol- 
lowing essays: Malcolm Wilson's “On Problemata 23: Little Problems on the 
Vast Sea,” and my "Problemata 26 and Theophrastus’ De ventis: A Preliminary 
Comparison." 

Books 27-30 are devoted to moral philosophy, and particularly to issues 
(often physiological) associated with the major virtues and related states of 
the soul. They are covered by five essays: William W. Fortenbaugh's “On 
Problemata 27: Problems Connected with Fear and Courage" Bruno 
Centrone's "On Problemata 28: Temperance and Intemperance, Continence 
and Incontinence"; David C. Mirhady's “Problemata 29 and Athenian Law"; 
Eckart Schütrumpf's “Black Bile as the Cause of Human Accomplishments 
and Behaviors in Problemata 30.1: Is the Concept Aristotelian?"; and, Jason G. 
Rheins's *Homo numerans, venerans, or imitans? Human and Animal Cognition 
in Problemata 30.6." 

The Problemata physica ends with a set of brief books (31-38) on human 
anatomy. None of these is the subject of an individual essay in this collection; 
but as they fall under the purview of Katerina Oikonomopoulou's and Oliver 
Thomas's essays, they receive general coverage there. 

Although the focus of this collection was by design on the content of the 
Problemata and not on its influence or afterlife,” I wanted to end the volume 
with one essay that locates the Problemata in the context of texts of the same 
sort in later antiquity: this aim is served by Liba Taub's “‘Problematising’ 
the Problemata: The Problemata in Relation to Other Question-and-Answer 
Texts." 


Jonathan Barnes ends his study of Aspasius' commentary on the Nicomachean 
Ethics: "Since it is customary to round things off with a final banality, here is 
one: Aspasius has baked a dry pie—but a probing thumb will pull out a plum or 


7 Onthe influence and reception of the Problemata, up to and including the Renaissance, see 
Peter De Leemans and Michele Goyens eds., Aristotle’s Problemata in Different Times and 
Tongues (Leuven: Leuven University Press, 2006). 
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two.’® If I may borrow Barnes's analogy: The Problemata is not one Peripatetic 
pie, but thirty-eight, and historically they have not been to everyone's liking. 
Some are dry, some strange, and some quite surprising. The essays in this col- 
lection present the results of a great deal of probing, and to my mind demon- 
strate that the Problemata is not just worth a taste but (here I drop the analogy) 
deserves greater appreciation and further investigation.? 


8 “An Introduction to Aspasius,’ in Aspasius: The Earliest Extant Commentary on Aristotle’s 
Ethics, edited by Antonina Alberti and Robert W. Sharples, 1-50 (Berlin: de Gruyter, 1999): 50. 

9 I would like to thank a number of the contributors and an anonymous reviewer for com- 
ments that improved this preface. 
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CHAPTER 1 
The Problemata physica: An Introduction! 


István Bodnár 


Aristotle on several occasions refers to further discussion of issues in "the 
problems." Nevertheless, with one exception, these indications cannot pos- 
sibly refer to the contents of the Problemata (or Problemata physica) in the 
Aristotelian corpus. That work is apparently a Peripatetic compilation, often 
dependent on Theophrastan and even later material. 

Although this collection as such does not have Aristotelian provenance, not 
only does the practice of setting up collections of problems go back to Aristotle 
and his predecessors, we also find in Aristotle theoretical discussions about 
the presuppositions of the problems themselves, and the different uses they 
can be set to. 


1 Aristotle on Problems 


Aristotle in the Topics sets out what a dialectical problem (npöoßAnua Starextixov) 
is. Such a problem differs from what Aristotle calls a dialectical proposition/ 
premise (npötacız duadextum) in formulation and in purpose. Dialectical prop- 
osition/premises and dialectical problems alike need to set out issues relevant 
for discussion. These should neither be evidently true or evidently false, nor 
immediately demonstrable, moreover they should not require a too lengthy 
demonstration—these would make them inappropriate topics for discus- 
sion (105a7—9). The propositions/premises and the problems differ in their 
formulation (101b28-36), and this corresponds to the different role proposi- 
tions/premises perform on the one hand and problems perform on the other. 
Premises/propositions request statements from which argumentations are 
derived, whereas deductive inferences are about problems (101b13-16). 

Some such dialectical propositions/premises may be readily available. But, 
Aristotle adds, written works need also to be culled for such dialectical propo- 
sitions/premises, and for every genos separate lists of propositions/premises 


1 This chapter is a slightly modified version of part of an essay that appeared in German in 
Rapp and Corcilius (2011). 
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need to be drawn up. These lists should cover the genos in question in its full 
generality and they should be set out in a systematic manner: they have to 
start with an account of what each particular kind is—what is good, or what is 
animal—and then proceed to further issues about these, also indicating which 
opinion was held by whom (105b12-17). 

Clearly, these lists need not adhere to the Topics' canonical formulations of 
dialectical propositions/premises on the one hand, and of dialectical problems 
on the other. Rather, they will indicate the relevant opinions about some sub- 
ject matter, and these can be converted into the format of dialectical propo- 
sitions/premises, or into the format of dialectical problems. Furthermore, 
Aristotle stresses that such collections can be used not only in dialectical 
debate: they can also be treated in a scientific manner (npös gtrogogiav), 
according to truth (105b30—31). That is to say, such lists of different views serve 
also the purposes of critical, scientific inquiry, e.g. for setting out material so 
often used by Aristotle at the starting point of his theoretical discussions, criti- 
cally evaluating the opinions of his predecessors. 

Besides the contents of all these variegated collections of propositions/ 
premises, there is a further specific kind of problems, the so-called pAysical 
problems. These, as Aristotle submitted in On Problems (IIepi npoßAnuatwv, fr. 
12 Rose? - Alex.Aphr. in Top. p. 63 Wallies), concern cases where the cause 
of something is not known. Accordingly, they are formulated in terms of why 
(dtc ti) questions, or they ask for the definition of what (ti) something is.? 

Why questions can also give rise to lists collecting what kind of explana- 
tion different authorities gave. A famous example for such a work is Aristotle's 
On the Flood of the Nile (frs. 246, 247, and 248 Rose?; see Aubert 2014). This 
lost work of three books features on two of the ancient catalogues of Aristotle. 
We possess a very short, mediaeval Latin translation, which ultimately may go 
back to Aristotle's original work. But even if this Latin translation went back 
to extracts from a later, pseudo-Aristotelian work, the format of this short 
collection of explanations should be roughly the same as that of the original 
Aristotelian one. Moreover, the final section of the Latin collection is strikingly 
in accordance with what is submitted about physical problems in On Problems: 
“Now, only one cause of the reported facts is there left. This should be declared 
to be the cause, because it is apparently not a problem any longer. For it has 
been experienced with senses, in a way in which people become eyewitnesses 
on the basis of what they see" (Aubert translation, slightly modified). That is 


2 Fora detailed discussion of issues of Aristotelian dialectics, theory of proof, and Aristotelian 
problems, see Lennox (1994) and Lennox's chapter in this volume. 
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to say, the fact that the cause of the summer floods of the Nile could be ascer- 
tained by some sort of direct evidence, made the old problem obsolete. It has 
become a problem of the past. Nevertheless, a work collecting the previous 
attempts at an explanation still tackles a physical problem, as it collects differ- 
ent attempts to uncover the cause of some phenomenon, and give an explana- 
tion for it in terms of its cause. 

But collections of physical problems list not only previous answers. Indeed 
the collection of explanations of the floods of the Nile is rather close to the 
two extant specimens of collections of problems in the Aristotelian corpus, 
the Problemata physica and the Mechanica. Both of these works consist of a 
series of "Why" questions, which are followed by explanations, formulated 
again in terms of a rather tentative, or even timid answer, “Is it because...?" 
(N ötı...), or when several alternative explanations are being canvassed “Is it 
because...orisit because...?" (nötepov ötı...Nört...). The answer is couched 
in a yes-or-no question, or a question listing different alternative explanations, 
although to this question no answer is expected. Nevertheless, it would be rash 
to infer that these works collect material for dialectical purposes. Instead, the 
interrogative format suggests that the inquiry initiated by the “Why” question 
is by no means closed in a definitive way. Needless to say this is often just a 
mannerism, a result of the format, rather than of what is propounded in the 
answer section. But on some occasions—especially where there are several, 
alternative answers proposed—the indecisiveness is genuine, and the ques- 
tion and its answer may be the record of actual, tentative research, or of some 
school-discussion, where the answers of the pupils to the question of the 
teacher are recorded. 

Nevertheless, this is only so in the minority of cases. Most often what the 
tentative answers formulate in the Problemata physica and in the Mechanica 
are some standard answers current in the Peripatetic school. These collections 
can be, accordingly, much rather an alternative arrangement for the presen- 
tation of these standard answers—a sort of encyclopaedia, where one can 
quickly find the answers to their questions, without the need for in-depth 
study of the school treatises—than an investigative logbook which would be 
preparatory for further research. 


2 Aristotle's Lost Problems 


Aristotle's sparse references to the discussions of issues "in the problems" indi- 
cate that they included discussions of zoology, about the contrast between 
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dreams and what is done in sleep, about the winds, about metals and about 
the behaviour of stoked fire.? This disparate material need not necessarily have 
belonged to a single work, or if it did, it certainly had some sort of an internal 
articulation. So the introductory lines at Meteorology 2.6.363a21-25, that all the 
properties of the winds will be discussed which have not been tackled “in the 
particular problems" (&v roisnpoßAnpacıv... toig xatà uépoc) suggest that in—or 
among—the Problems there was some section specifically dedicated to issues 
about the winds. Nevertheless it did not give an exhaustive and theoretically 
well-rounded, treatise-like discussion. Instead, the references suggest that 
even if there were overlaps between the issues discussed in the problems and 
in the treatises (for such an instance see GA 4.4.772b6-12), the problems did 
not cover everything discussed in the treatises, and contained to a significant 
extent material extraneous to the school-writings. 


3 The Problemata physica 


The extant Problemata (or Problemata physica, the title of the collection found 
in some of the manuscripts) contains almost goo problems in thirty-eight 
books. Each book is a loosely organised collection of problems on a partic- 
ular topic. These topics, as indicated in the titles of the books, can be quite 
large (to the extent that some of the book titles are not too informative, see 
e.g. Pr. 16: Problems about inanimate things, thirteen problems; 17: Problems 
about animate things, three problems, where both of these books collect 
mostly problems of applied mathematics), or they can be extremely specific 
(see e.g. 3: Problems about drinking wine and drunkenness, thirty-five prob- 
lems; 4: Problems about sexual intercourse, thirty-two problems; 5: Problems 
from fatigue, forty-two problems; 21: Problems about barley-meal, barley-cake 
and similar things, twenty-six problems). The titles suggest that the books are 
exhaustive—they contain all the problems that are about something (doa nepi 
twa, literally the multitude that are about something; or öga £x / dinö twos, liter- 
ally the multitude that derive from something; or, in the case of Pr. 15, the ones 
which partake of / are involved in mathematical theory, and the ones which 
are about celestial matters). The only book with a different title is 10: Epitome 


3 Fora full listing of Aristotle’s references to his Problemata, see Flashar (1983, 303-307). See 
furthermore frs. 209—245 in Rose (1886) for ancient testimonia about Problemata attributed 
to Aristotle which however are not present in the Problemata physica. 
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of Physical Writings, which in this case refers to a collection of excerpts, in 
problem format, from Aristotle's biological writings. 

Nevertheless, the standardized format of the titles and of the problems 
themselves does not guarantee that the contents of the individual books 
would be uniform. The individual books differ vastly in scope, and then in 
execution. Some of them, with a very broad topic contain only a few prob- 
lems, whereas others can include a much larger number of problems. But even 
in these cases, the treatment of the topic need not by any means be system- 
atic or exhaustive. Indeed, it is only in the case of very few books where we 
can speak about a more or less systematic discussion of the topic of the book. 
The prime examples of these “orderly” books are Pr. 1, 10, and 20 (where 1 is 
made up of two rather distinct parts, signalled in some of the manuscripts at 
1.30: the first twenty-nine problems are about issues of illness, whereas the 
last twenty-eight problems are about the specific treatments for these mala- 
dies). The other books often contain duplicates, across different books, or even 
within the same book. Sometimes only the problem is repeated, verbatim, or 
somewhat rephrased, and another formulation of the same answer (or a dif- 
ferent answer) is put forward in these duplicate problems (for a characteris- 
tic instance see Pr. 31, Problems connected with the eyes, chapters 12, 13, 18, 
and 29, on why there is no difference between the right and left sense organs, 
like the eyes, unlike e.g. the hands). But the duplicates may even be repeti- 
tions of the problem and the answer. When this occurs in two different books, 
or in different clusters of problems of the same book, what happens is that 
the collection includes the same problem as relevant to two different topics, 
because—rightly or wrongly—the problem is thought to bear on both issues 
(see e.g. Pr. 1.39 and 5.38, reformulations of Theophrastus' On Fatigue 13, on 
why fatigue is cured in the summer by baths, and in the winter by anointing— 
first in the second half of Pr. 1, on therapy, and then in 5, on fatigue). 

The state of the collection of problems suggests several things. Most impor- 
tantly, the topical headings of the books are not haphazard. The enterprise is 
in some sense encyclopaedic. Often adjacent books collect problems about 
related issues—so Pr. 1-9, about medical and physiological issues, 15-17, about 
problems of mathematics and applied mathematics, 20-22, about plants, 
23-26, about water and air, 27-30 about the virtues (although the discussion 
in 29 of justice and injustice is mostly about jurisprudence), and 31-38, about 
parts of the body. Issues which would belong to collections of logical or ethi- 
cal problems are seldom present, even the books on virtues approach their 
topics in a way which is most often connected to a discussion of emotions and 
physiology. All this suggests that even if we cannot get a handle on the actual 
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principles of collection, composition, and arrangement of these problems, 
they were not put together in a random way. We are not in a position to assess 
this process fully, but it is clear that there was some method in it.^ 

It is also clear that the collection, composition, and arrangement of this 
material could not have gone on indefinitely. Most importantly, the collec- 
tion apparently does not include material from Alexander of Aphrodisias, 
or his school, whereas other collections include also later material besides 
some of the problems from our Problemata physica (see Sharples 2006, and 
Kapetanaki and Sharples 2006). Instead, the most conspicuous sources and 
influences are Aristotle himself, Theophrastus (in botany and in physiology), 
Strato of Lampsacus (in some discussions of problems of natural science), the 
Hippocratic treatises and Diocles of Carystus (on medicine), and Aristoxenus 
(in Pr. 19, on music). 

As the list also suggests, the Problemata is not, indeed, presumably it does 
not even intend to be, a collection of a closed and systematic outlook. Even 
where an authority is used for tackling some issues, this does not need to 
extend to other problems of the same domain. Some problems (see especially 
Pr. 22.4) suggest that motion requires the presence of internal void. Most prob- 
ably these explanations rest on Strato's arguments for the existence of such 
internal pockets of void. But the dependence on Strato is uneven. Both Pr. 11.33, 
when it submits that the rays of the sun are corporeal, and 25.18 in asserting 
the stars and the heaven are warm, presumably follow Stratonian doctrines 
(cf. furthermore 25.21, which after mentioning the opinion of “the men of 
old”, ot &pyaioı, that the stars are cold, queries this as “thoroughly absurd,” Aiav 
&tonov). Nevertheless, a further signal innovation of Strato’s, that all four ele- 
ments have weight, and none of them has absolute lightness, is not carried 
through: when it comes to giving explanations about fire and air, the two ele- 
ments which according to Aristotle have a natural tendency to move upwards, 
the Problemata sticks to this orthodox doctrine (see e.g. 25.13 and 14). 

All this suggests that the Problemata does not intend to provide a set of 
authoritative solutions by a particular Peripatetic author or his closest disciples. 
Instead, the Problemata recasts the ongoing literary activity, from Aristotle on, 
around the issues included here, where different sources, sometimes advocat- 
ing different, or even contradictory positions are combined in a way that may 
not give fully justice to these positions. Moreover, it should also be stressed 
that the Problemata does not cover the discussions within the school in an 
extensive manner. Significant innovations or contentions may remain absent 
from the Problemata, to the extent that they are not even mentioned so as 


4 Fora detailed assessment of the case of the 'Medical Books' see Oikonomopoulou's chapter 
in this volume. 
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to be refuted. In some cases, on the other hand, such innovations are men- 
tioned only in passing as a presupposition of some connected issue, without 
giving particular attention to the doctrinal debates involved. In this manner, 
e.g., Pr. 33.7 and 9 submit that the head is the seat of reasoning, and it is the 
best and most sacred part of the body, whereas when 30.1 refers to the place of 
the intellect (i.e. to the “intellectual place,” vogpóc tóroç) or to “the region with 
which we hope and think" (tónoç à povobpev xoi &ArtiZouev) the context clearly 
suggests that these considerations are formulated with Aristotle's cardiocen- 
trism in mind. All in all, neither does the Problemata attempt to formulate a 
consistent and comprehensive account of the topics discussed, nor does it col- 
lect and assess all the possible answers to the issues discussed, not even the 
ones formulated in the Peripatos itself. 

Although there is no such thing as the theoretical framework of the 
Problemata, some explanatory principles which are regularly used can be 
mentioned. Explanations often refer to the properties of some fundamental 
components—be they the four humors of the living body, or even more fun- 
damental components, as the four elements, fire, air, water and earth. These 
explanatory properties are distributed into pairs of opposites. These opposites 
exert their active influence and undergo changes, respectively, on each other, 
and the outcome depends largely on which of them gains the upper hand. 

Nevertheless, the explanations of the Problemata can be much more elabo- 
rate and sophisticated than such a bland description of the interaction of the 
opposites. First, the relevant explanatory property has to be found, as some 
outcomes are the result of the combined effects of different properties—melt- 
ing, e.g. requires heat and rarity, or heat and the absence of water (Pr. 24.4). 
Then there are all sorts of issues about the configurations these properties are 
operative in. There can be all sorts of circumstances which facilitate or hinder 
these interactions. Most often structural features of the “environment” of the 
interaction need to be specified, as these features can have fundamental influ- 
ence over what kind of interaction takes place, and what sort of outcome it will 
have. Even apart from these very variegated considerations, two explanatory 
patterns are deployed regularly to account for unexpected outcomes: “Fire on 
fire" (0p ¿nì nõp) is the shorthand used for cases where two entities of the same 
characteristic—and not two entities of opposite characteristics—are in inter- 
action. In these cases the action of a smaller quantity of fire, instead of being 
facilitated, is rather quenched by some larger quantity of fire. Such consider- 
ations can explain why excessive heat, or wine, which also contains warmth, 
causes us to tremble (3.5 and 26), why one should eat figs either with water, or 
with unmixed wine (22.8), i.e. how come that these two liquids, although water 
is cold, whereas wine has fire in it, have the same effect of extinguishing the 
fire in the fruit. 
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As a converse of such considerations there are the cases of antiperistasis 
or compression. These occur when one of the opposites is not destroyed by 
the action of the other, indeed it is reinforced as it is confined to a more cir- 
cumscribed domain by the other. Such explanations are invoked all over the 
place in the Problemata: 3.26 submits that hot water causes goose bumps, 
because it encloses and compresses the cold (see also 24.13); 14.3 accounts for 
the fact that burning fevers occur with greater frequency in the cold season in 
a similar manner. 

Such explanatory procedures give rise then to the more general query in 
Pr. 9.6—a problem which is not in the standard problem format!— whether 
when different entities have the same effect do they do so on account of some 
identical capacity all of them have, or not. The problem then goes on to pro- 
vide an example, that bruises are removed by bronze, by radishes, by mashed 
bean or by sea lungs. These are effective on bruises on account of rather dispa- 
rate characteristics: bronze because of the rust it has, whereas the other three 
because of their rarity, and indeed some other things can be effective on yet 
further, different characteristics. Then, as an alternative formulation of these 
examples as well, the problem closes by the statement that although in these 
cases the proximate, and in this sense ultimate causal factor, is the same, what 
precede these—presumably, the initiating causal factor and the way this is 
responsible for the presence of the same ultimate causal factor—can them- 
selves be different. (See also 3.26.874b36-875a2, for a similar discussion of con- 
trary causes of the same effects, and 9.9, 10, & 12 for further details about the 
use of different treatments for stopping bruises.)? 

Such a summary characterisation, however, cannot do justice to the wealth 
of material occasionally included here. So, Pr. 19 is an invaluable source about 
musical theory, or 30.1, the little treatise about melancholy, provides a glimpse 
into the span of the applicability of considerations of humoral theory. Besides, 
the Problemata—as it is wont of Aristotelian or Peripatetic writings—contains 
a fair amount of testimonies of earlier authors: e.g., Anaxagoras (11.33, 16.8), 
Archytas (16.9), and Empedocles (14.14, 21.22, 24.11). Epicharmus is also quoted, 
although without name (n.33), and, quite unexpectedly, even a major discov- 
ery of Hipparchus is taken up when—in a discussion why people generally 
use the decimal system in counting (15.3)—the author of the problem sub- 
mits that there are altogether nine moving celestial bodies. Presumably these 
nine together with the central, stationary earth make up a complete group of 
ten entities, but then besides the seven planets and the outermost heavenly 


5 With this compare the description in the Posterior Analytics of the procedure of finding the 
proper explanatory factor, discussed in section 4 of Lennox's chapter in this volume. 
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sphere, Hipparchus' additional heavenly sphere, which accounts for the pre- 
cession of the equinoxes, also needs to be included in the tally. 

All this attests to the complex history and use of this collection, and to its 
unique relevance as a source book for the history and practice of Peripatetic 
natural philosophy. In closing, let me add two cautionary remarks about the 
status of this collection. One is that although—as stressed above—Aristotle's 
pointers to material in the "problems" does not refer to our collection, this does 
not exclude the presence of Aristotelian material elsewhere. A second impor- 
tant point to keep in mind is that the cases where there are textual or doctrinal 
parallels or similarities between an author and our Problemata need always 
to be assessed on a case by case basis. Although most often it can be assumed 
that the wording of the Problemata is secondary, that the individual prob- 
lems derive from works of a different format or genre— just as Aristotle sug- 
gests that premises/propositions need to be culled from different authors and 
works—in principle it cannot be excluded that in some cases these issues had 
been formulated problem style prior to their being reworked, in more detail, in 
the more extended format of another genre.9 
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6 Iowe this latter caveat to Stephen Menn. 


CHAPTER 2 
Democritus, Aristotle, and the Problemata 


Stephen Menn! 


1 Aristotle's Problem-Works and Democritus 


There might seem to be nothing to say on our topic, since Aristotle, or the 
Peripatetic authors whose work is collected in our thirty-eight books of 
Problemata, never mention Democritus in that treatise. On the other hand, 
the Hellenistic catalog of Aristotle's works, transmitted in slightly different 
forms in Diogenes Laertius and in the Anonymus Menagii, lists alongside a 
Physics [vote] in 38 books which must be our Problemata (D.L. #120, Anon. 
#110) also two books of Democritean Problems (Anon. #116) or Problems from 
the [Writings] of Democritus (D.L. *124).? This might be dismissed as irrelevant 
to our Problemata: after all, Aristotle also wrote Homeric Problems (ten books, 


ru 


listed in the Anonymus’ “appendix,’ #147, perhaps the same as the Homeric 
Aporemata in six books, D.L. #118, Anon. #106), and since Homeric Problems 
certainly have nothing do with our Problemata, why should Democritean 


Problems be any more relevant? 


ı I would like to thank Istvan Bodnär, Andrea Falcon, Robert Mayhew, and Katerina 
Oikonomopoulou for written comments, and Pieter Beullens and Jim Lennox for discussion, 
Pieter also for sending me his work on the On the Flooding of the Nile. I have learned much 
from Robert's and Katerina's work on the Problemata and kindred texts. 

2 We have three ancient catalogs of Aristotle's writings, those given in the Lives of Aristotle 
by Diogenes Laertius (his Life of Aristotle is 5.1-35, the catalog is 5.22-27), by the so-called 
Anonymus Menagii (the text is also called the Vita Hesychii), and by someone called Ptolemy 
al-Gharib, extant in Arabic translation. The catalogs in Diogenes Laertius and in the main 
body of the Anonymus both follow, with differences, a Hellenistic catalog (which has been 
attributed by different scholars to Hermippus or to Ariston of Ceos); the Anonymus also 
has an appendix taken from a different source or sources. Ptolemy is apparently following 
Andronicus' lost catalog. These catalogs are discussed in Moraux (1951), and are presented 
along with the Lives in which they are embedded by Düring (1957), except that for Ptolemy 
al-Gharib Düring cites later sources (Ibn al-Qifti and Ibn abi Usaibi‘a) rather than the origi- 
nal text, which had not yet been published at that time. I cite the Anonymus Menagii - Vita 
Hesychii and also the Vita Marciana from Düring, and Diogenes Laertius from Dorandi (2013), 
but with Düring's catalog numbers. I cite Ptolemy al-Gharib from Hein (1985, 414-39); she 
prints the Arabic text, and, on facing pages, translates the introductory material into German 
and the catalog into Greek. 
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But a Homeric problem, or more generally a poetic problem, means some- 
thing different from a Democritean problem. Poetic problems and solutions 
(discussed in Poetics 25) are problems and solutions which can be raised about 
texts from the poets: Homer or some other poet seems to say something logi- 
cally or linguistically or morally objectionable, and we see whether he can 
be saved from the objection, perhaps by reinterpreting or repunctuating or 
if necessary by emending or deleting. Aristotle seems to have written about 
problems of this kind, not only in Homer, but also more briefly in Hesiod, 
Archilochus, Euripides, Choerilus and other poets (Anon. #143-45), but there 
is no sign that he thought prose writers deserved this kind of treatment.? A 
Democritean Problem is, rather, a Problem from the |Writings] of Democritus— 
not a problem about Democritus but a problem that Democritus himself had 
raised, which is the sort of thing that Democritus did, and Homer did not. The 
Problems from the |Writings] of Democritus would thus be like the [Extracts] 
‚from Plato's Laws in three books (D.L. #21, Anon. £23), or the [Extracts] from 
the Republic in two books (D.L. #22), or the [Extracts] from the Timaeus and the 
[Writings] of Archytas (D.L. #94, cf. Anon #85), or the works Hepi or Ilpög earlier 
philosophers (IIepí the Pythagoreans, Archytas’ philosophy, Speusippus and 
Xenocrates; IIpös Alcmaeon, the Pythagoreans, Xenophanes, Melissus, Zeno, 
Gorgias), amidst which the work on the Timaeus and Archytas is listed (D.L. 
192-101, Anon. #83-89).* The difference between the Democritean Problems 


3 Plutarch's IMatwvıxd& Cytypata will be perhaps the first such treatise devoted to a prose 
author, and certainly the first extant one. But see Schironi (2005) for purely philological work 
on Plato by Alexandrian grammarians. 

4 Presumably the IIpös works would either rely on, or else incorporate, the extracts or sum- 
maries of these philosophers’ views and arguments in the IIep( works. The works listed vtpóc 
Xenophanes, Melissus and Gorgias are presumably the extant On Melissus, Xenophanes 
and Gorgias. The manuscripts reported by Diels (1900) give its title with Tepi, but in fact it 
includes distinct sections nepi and mpd¢. Diogenes Laertius and the Anonymus Menagii give 
allep( the Pythagoreans in one book (D.L. #101, Anon. #88), Diogenes Laertius also a IIpóc the 
Pythagoreans in one book (#97), while Ptolemy may well have a Ilept [the Philosophy of?] the 
Pythagoreans in two books (#23): here the transmitted text has “On the Art of Poetry accord- 
ing to the Opinion of Pythagoras and his Followers,” but Hein, following Düring, thinks this is 
a conflation of two titles, Poetics and On [the Philosophy of] the Pythagoreans. If this is right, 
the two-book Hepi might be the one-book IIep( together with the one-book IIpóc, and this 
would be an instance of Andronicus' preference for dividing the corpus into longer treatises 
than the Hellenistic Peripatetics. (I owe this point to Oliver Primavesi: see Primavesi, forth- 
coming.) Nothing depends for me on how many of these works are actually by Aristotle, rather 
than by other early Peripatetics. While the catalogs of Aristotle's works do not contain an 
On Democritus, Diogenes Laertius' catalog of Theophrastus' works does list an On Democritus 
(#184) and, separately, an On Democritus’ Astronomy (#22), and his #23-27 are also clearly 
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and these other works is that the work on Democritus consists of problems and 
the others apparently do not, and this is because Democritus himself wrote in 
problems which a reader can excerpt from his work, whereas the other earlier 
philosophers did not write in problem-form. 

Indeed, we might translate the title from Diogenes Laertius' catalog, not 
as Problems from the [Writings] of Democritus, but as Problems from Those of 
Democritus, i.e. Problems from the [Problems] of Democritus. And if we turn 
to Diogenes' catalog of Democritus' writings, we find a title (the last on the 
list, D.L. 9.49), mangled in the manuscripts to xepvıxa npoßAyuare or xepvıßa 
N mpoßAnuara, often emended to yetpoxpwrà npoßAnnata—anyway the 
rpoßANuaTe is secure.” Admittedly this title comes on a list of extracts from 
Democritus' hypomnemata which "some" list alongside his other works, which 
do not seem to fit into tetralogies and may not have been in Thrasyllus' cata- 
log, and which may be of more doubtful authenticity than the Thrasyllan 
works. But it hardly matters. Securely within Thrasyllus' canon are a book of 
"Anopryara, and many books of Aitict—explanations of things celestial, aerial, 
terrestrial; having to do with fire; with sounds; with seeds and plants and fruits; 
with animals (in three books); with things timely and untimely (presumably in 
medicine); plus a book of miscellaneous Aitiat, and, in the more dubious list at 
the end, explanations of laws or customs.® The Aristotelian Problemata might 
equally well have been called Aitio:—almost all of the individual problems 
start by asking a “why” [òid ti] question, and then go on to propose one or more 
explanations [7] öt, rj Stott, Ñ dd with noun or infinitive]—and if Aristotle or 
someone from his school were excerpting from a work of Democritus' called 
Aitiaı, the resulting collection might equally well be called Problems from the 
(Writings, or Problems] of Democritus. These Democritean works, Aitiaı or 
IlpoßAnyara or Anopyuata, are quite unlike the works attributed to other pre- 
Socratics (including Leucippus), who in most cases seem each to have writ- 
ten just a single cosmogonic narrative. Democritus too may have written such 
a narrative, perhaps the Greater or Lesser Diakosmos, but in works of Aicíou 
or HpoßAnuara he would be starting not from the beginning, from grand first 
principles which can explain the whole cosmos, but, like the Aristotelian 
Problemata, from the end, from particular phenomena that call out for 


examinations [eet Democritus’ views or writings on particular subjects. This On Democritus, 
strikingly, is next to an On Causes (#183): on Democritus and causes, see below. (Simplicius 
in Cael. 294.33-34 says that he will cite from Aristotle's On Democritus; this might be the 
work Diogenes Laertius attributes to Theophrastus, or another otherwise unattested work.) 
5 See Dorandi (2013), and also Marcovich (1999, ad locum). 
6 For the comparison between these titles for Democritus’ works and the books of the 
Aristotelian Problemata, see Flashar (1962, 302-303), and the older scholarship he cites. 
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explanation. Perhaps eventually we will be able to tie this particular phenom- 
enon back to the first principles, and so be able to insert it in an appropriate 
place in the grand narrative, but unless we start by surveying the phenomena 
to be explained and giving immediate explanations of each one, we will not 
know what to aim at in the grand narrative. And the particular explanations 
that are (for now) filed under Democritus’ Aerial Aitiat or Aitiaı about Sounds 
or Altiaı about Seeds and Plants and Fruits—or under similar books of the 
Aristotelian Problemata—have not yet been inserted into the grand narrative. 

Of course Aristotle does not accept Democritus' first principles—atoms 
and the void—or his ultimate explanations of other things through them. But 
he praises Democritus (specifically contrasting him with Plato) for his ability 
to survey [cvvopäv] the things to be explained in physics, and to give appro- 
priate physical explanations for each, rather than just spinning a story out of 
one's preferred first principles (for the contrast cc 1.2.315b24-316a14, ouvopäv at 
316a5). This is to say that Aristotle, like later authors, recognizes Democritus' 
devotion to aittoAoyia; Dionysius of Alexandria (cited by Eusebius) reports that 
Democritus said that he would rather discover a single aitioAcyia than have 
the kingship of the Persians (DK B118).’ And so it is natural that Aristotle or his 
school would compile a Problems from the | Writings or Problems | of Democritus. 
In collecting IIpogAYjuoxo they are doing something distinctively Democritean, 
without Platonic or other pre-Socratic precedent, and naturally they will 
build on whatever Democritus was able to contribute; even where they can- 
not accept Democritus’ explanations, they will have to offer competing expla- 
nations of each of the detailed phenomena that Democritus has noted. Thus 
what is Democritean in Aristotle is not just the Problems from the [Writings or 
Problems| of Democritus but also, in a broader sense, the longer list of works in 
which this title comes embedded. 

This list includes, to give Diogenes Laertius’ version, at least the following: 


#120 Ovaimov Kata arolyelov Ay 
#121 EniteSenpevwv® npoßAnuartwv aß 


7 For discussion of this story and of the attribution of aitıoAoyia to Democritus, see Morel 
(1996, 24-27); Morel's book goes much further into Aristotle's attitude toward Democritus' 
aitioroyia. 

8 Moraux’ emendation (1951, 117) of enıtedenuevwv to Entedeiuevwv is confirmed by Ptolemy’s 
mugaddamät li -masdil, “premises for the problems" or “things put before the problems,” 
in three books (three rather than two, but this kind of discrepancy is all-too-common); 
these might well be added problems, but the Arabic implies that they are put before the big 
Problemata rather than after. But since Enıredsauevov is in the Anonymus Menagii as well 
as in Diogenes Laertius, the corruption (if that is what it is) must go back to their common 
source, and so Moraux' emendation should not be regarded as an emendation of Diogenes 
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#122 "EyxuxAtwv aß 

#123 Myxavucov a 

#124 TlpoBAjpata ¿x tv Anpoxpitov B 
#125 IIepl tç Aldov a. 


#120 is, given the unmistakable book-number Ay = 38, certainly our Problemata, 
so we must understand the title as &ucucàv npoßAnudtwv xatà otoryetov An.’ 
And ngófAxya (in some inflected form) should also be understood in some 
of the other titles. A work of eyxtxAta npoßAnyara (#122 here—"popular, i.e. 
non-technical, problems"?) is cited by Aulus Gellius 20.4, and the title is known 
to Ptolemy al-Gharib (who says it is in four books, his #77) and apparently to 
Aspasius (in EN 10.30—11.1); and what Gellius cites from it is what is transmit- 
ted as our Pr. 30.10 (why are travelling stage actors usually such bad people?), 
which shows that the same npößAnuo-texts could be incorporated into differ- 
ent collections. The great bulk of the npößAnua-literature seems to go into our 
Pvcwa npoßAnnota, but some people took some of the texts out and put them 
in other collections. Indeed, our transmitted ®vowä npoßAnuara contain many 
things which are not strictly physical, and which someone might well want 
to classify separately—most glaringly, Pr. 27-30, going through the canonical 
moral and intellectual virtues (and their contraries) in sequence, which might 
be the éyxbxAta npoßAnpara (since it includes Gellius’ citation), if that was in 


Laertius, but only of the title that he transmits. Even if the transmitted &rvce6eoiévoy can be 
defended, it would have to mean “considered in addition,’ not “reflected on" or the like. 

9 However, there is a difficulty in describing our Problemata as being ordered xatà ototyetov. 
Moraux (1951, 115-16) argues from parallels that xoà ctoıyeiov means "ordered alphabeti- 
cally,” so that the text must later have been reorganized xat’ elöog, i.e. grouped by topic rather 
than alphabetically. (Our manuscript tradition gives the title as puoixà npoßàńpata xat Eidos 
cuvetyoyfjc. This is grammatically odd and perhaps should really be qucucàv npoßAnuatwv 
xat eldog cvvaywyy; perhaps it had been qucixàv rpoßAnudtwv xat eldos cvverywyfis Ay and a 
scribe, removing the numeral Ay, turned puowa npoßAnuara back into the nominative when 
he should instead have turned suvaywyy back into the nominative.) Flashar (1962, 311, n1) rea- 
sonably finds it implausible that the work would have had thirty-eight books both before and 
after a major reorganization (the number thirty-eight is both in Diogenes Laertius and in the 
Anonymus Menagii), and proposes to take “xat& otoıyeiov” not as "in alphabetical order” but 
as "ordered one after another" or the like, but the parallels are not encouraging. If there was 
such a reorganization, it can only have been a reordering of books from an alphabetical to a 
more-or-less logical order, or conceivably a reordering of problems within each book (but in 
truth there is little logical order within each book as we have them), not a reordering of the 
individual problems throughout the treatise from one arrangement in thirty-eight books to 
another arrangement in thirty-eight books. 
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four books as Ptolemy says.!? Book 15 of our Problemata is mainly about optics, 
which for Aristotle is a mathematical rather than a physical science, and it 
might be the 'Ortixöv, Diogenes Laertius’ #114, which was not listed among the 
problem-works but is probably analogous to the Mnyxavıxöv, which was." 

But itis not just that parts of our transmitted Problemata might alternatively 
have been transmitted separately. Also, conversely, things which are not part of 
our transmitted Problemata, and which we know only under other titles, were 
part of the same body of problem-literature, and might have been included in 
the Physical Problems with as much justification as some of the texts that are 
now included. (Indeed the seventy-book Physical Problems mentioned by some 
sources must have included many other such problems.) The Vita Marciana 
mentions "the Medical Problems and the Physical Problems which are in sev- 
enty books and the Optical Problems and the Mechanical Problems"? These 
Optical and Mechanical Problems seem to have the same status, and seem likely 
to be Diogenes Laertius’ ’Ortıxöv and Myyavıxóv;! and there is no reason not 
to identify the latter with our extant Mechanics (whether genuinely by Aristotle 
or not), which announces itself as about “mechanical problems" (847a23-24), 
arising from the combination of mathematical theorems with physical prob- 
lems (847a24-28). Indeed, most of the Mechanics is in standard problem-form 
like our Problemata, asking a series of dı& ti questions and proposing answers, 
except that it has been worked up with a proem, 847a10-848a37, and the next 
few chapters, after asking and answering their questions, are fitted with geo- 
metrical-style demonstrations (and doubtless diagrams) to make the answers 
more precise and convincing; after these chapters it relapses entirely into stan- 
dard problem-form. The proem, sadly lacking in our Problemata, makes the 
Mechanics easier to use, and it is clearly part of the same project; when I talk 
about Democritus and the Problemata, I will mean Problemata in a sense broad 
enough to include at least Mechanical as well as Physical Problems. 

To return to Diogenes Laertius' catalog: the Problemata-literature he cites 
also includes the Problems from the [Writings or Problems] of Democritus, and 
it also includes the immediately following IIepi tig A(8ov. Ai&oc in the feminine 
is quite standardly a natural magnet (as in De Anima 1.2.405a20, Physics 


10 See further discussion of Pr. 27-30 below. 

11  Pr.15 is for the most part about optics as applied to astronomy— but this too is a math- 
ematical rather than a physical science. 

12 Düring (1957, 97). 

13 Elias (?) In Categorias prooemium 16.1112, in a classification of Aristotle’s works, speaks 
of “his mathematical [works], such as the Optical and Mechanical books that he wrote.’ 
Capitalization is of course an editor's choice, but cà Ozxocà xoi Mnxavına adt@ BıßAla 
might well mean the monobiblia called 'Ontixöv and Mnxavıxöv. 
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8.10.267a2).1* Alexander In Topica 62.30-63.13 gives “how does the so-called 
magnetic stone [1 Ato v, mayvijtis Aceyouevy] attract iron?" as a paradigm of a 
physical problem, “as he [Aristotle] has said in On Problems: for those natural 
things whose causes are unknown are physical problems.” Diogenes Laertius’ 
(Thrasyllan) catalog of Democritus’ works also includes a Ilepi tig Aidov, at 
the end of the list of works of aicíot of this-or-that (9.47.5-13), and Moraux 
suggested!6 that Aristotle's ITepi tH¢ Ai8ou was part of his collection of anno- 
tated extracts from Democritus. That may be going too far, but at any rate the 
placement of the text in the catalog indicates that it was part of Aristotle's 
larger post-Democritean project of physical problems, and it is very likely 
that he described Democritus' opinion among others about how the magnet 
attracts iron. The Ilepi tig Aldov might be like the book On the Flooding of the 
Nile, listed by the Anonymus Menagii (#159) and Ptolemy (#26) and extant in 
Latin translation," which is clearly a npóßànpa (beginning propter quid?)!? and 
discusses the views of earlier authors before giving its own explanation. The 


14 See LSJ sv. Ai8oc. Sometimes ý A(Qoc is some other special stone with marvelous proper- 
ties, either a touchstone for testing gold or a transparent crystal which can be used as a 
burning-glass. 

15 The reference would be to Aristotle's epi npoßAnudrwv in one book listed among the 
logical works, Diogenes Laertius #51, Anonymus Menagii (without the epi) #48; Aristotle 
would be distinguishing between problems in the dialectical sense (whether about logi- 
cal, physical, or ethical topics), which are yes/no questions not turning on causes, and 
problems in the physical sense, which ask ti ott or did ti. On problems in the latter sense 
see Posterior Analytics 2.14-15, and more broadly 2.14-18; and see Lennox (1994). 

16 See Moraux (1951, 120-21). 

17 The state of the art on the On the Flooding of the Nile is Beullens (2014), and, drawing on 
Beullens' work, the text, translation, and notes on the treatise in Aubert (2014, 646 F1). 
There seem to be no good reasons why the work cannot be authentically by Aristotle, but 
as with other problem-texts all one can say with confidence is that it is from Aristotle's 
school. Beullens argues tentatively for authenticity: the issue turns in part on the relation 
between this text and similar observations attributed to Callisthenes. If, as Ptolemy says, 
the treatise was originally in three books, the Latin might be translating a summary or 
an extract; but the Anonymus Menagii has no indication of a number of books, which 
suggests a monobiblion. (With this Latin text compare Posterior Analytics 2.15.98a29-34, 
which gives, as an example of a problem, why does the Nile flow more strongly in the 
second half of the month? Because it’s stormier, which is in turn because the moon is 
waning. The Latin discusses a monthly cycle and its explanation in the refutation of 
Athenagoras (Aubert 2014, 646 F1, paragraph 5) taken up again at the end (Aubert 2014, 
646 F1, paragraph 10): here it is not clear whether the river is fullest at conjunction, or in 
the second half of the month, i.e. after opposition and before conjunction.) 

18 The text explicitly speaks of a “problema” in the last paragraph, which is npößAnya in 
Greek in the corresponding passage of Photius (Aubert 2014, 646 T2a). 
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On the Flooding of the Nile does not actually mention Democritus' solution, but 
this may be because the author's own solution is very close to what we know 
of Democritus;? and the whole treatise may be a reworking of Democritus. 


2 Democritean Aetiology 


We can understand Aristotle's legacy from Democritus a bit better by look- 
ing at some evidence about how Democritus himself understood what was 
distinctive about his activity of awittoAoyia. It is not clear that Democritus has 
any word like “philosophy” or ^wisdom" to describe his own work. Many pre- 
Socratics might have described what they did as vei pbcewg iotopia, but that 
is too narrow for Democritus, who also wrote about geometry and poetry 
and laws. (Thrasyllus classified his works as ethical, physical, mathematical, 
musical, and technical, alongside other works that resisted classification.) 
Nonetheless, Democritus does seem to have had a self-conscious understand- 
ing of his own work and its relation to the more usual arts, namely that he is 
seeking the causes or explanations of the things done in the other arts. And 
he seems to have had a view about the place of this work in the development 
of civilization, or, as the Greeks would put it, in the sequence of the discov- 
eries [ebprjuaxar] of the arts, which collectively constitute what we might call 
civilization. 

We have several fragments and testimonia of Democritus on how the dis- 
coveries of the arts were made, including one that comments explicitly on the 
order of discovery: Philodemus, in De musica 4, says that "Democritus, not only 
the greatest inquirer into nature [quctoAoyoxottoc] of the ancients, but also 
second to none in curiosity about history [tv ioropouuevwv... MoAUTPdyLwv], 
says that music is more recent [apparently than the handicrafts], and he gives 
the reason [aitia] for this, saying that it did not arise from that necessity, but 
when there was already superfluity [£x tod nepıeövrog].”?0 Evidently the more 
strictly useful arts were discovered under pressure of necessity. In particular, 


19 X As noted by Aubert (2014, 646 F1) in the last paragraph of his commentary: see his refer- 
ences there for the sources for Democritus on the Nile. (Aubert does not suggest that this 
is the reason for the author's silence on Democritus.) 

20  Ifollow the text of Delattre (2007, column 150, lines 29-39), which for Democritus’ aitia 
reads un an’ &xe(vou tavayxatov, AMA Ex tod mepieüvroc hör yevécOot— whereas Diels- 
Kranz B144, following Kemke, had in the first clause un &noxptvat tevayxatov (and thus 
an apparent reference to Anaxagoras)—except that, following a correction proposed by 
Hammerstaedt (1998), I read tavayxalov instead of tevaryxaiov. For a detailed explanation 
and justification for reading Art Exeivov rather than dnoxpivaı, see Delattre and Morel 


(1998). 
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they were not discovered by systematic reasoning from first principles, from 
understanding the order of nature. According to Plutarch On the Cleverness 
of Animals 20 “Democritus says we were students [antai] of [non-human 
animals] in the greatest things: of the spider in weaving and mending, or 
the swallow in house-building, and of sweet-voiced [animals], the swan and 
the nightingale, in song, by imitation" (974A6-10 = DK Democritus B154). 
Democritus’ inference about how people first learned to breed mules, by see- 
ing a donkey impregnate a mare and turning it into a custom, uses very similar 
language (the humans were pa8ytat of what the animals did), here stressing 
the violence [Bia] and the randomness [tbyy] of the original event, which was 
not by nature [pvo]. But whether what the animals did was natural or not, 
neither we nor the animals planned it rationally beforehand: we just happened 
to see it and saw that it produced good results. We could not have predicted 
the results beforehand, and in many cases we cannot explain them even after 
having seen them—certainly our ancestors had no explanation of the hybrid 
vigor of mules—but we learned how to imitate them and make regular prac- 
tices out of them.?? This applies not only in necessary arts (house-building, 
learned from the swallow) but also in music (singing, learned from the night- 
ingale and swan): our ancestors could not have predicted that this sequence of 
notes would be pleasing, and even after discovering it they could not explain 
it. Democritus stresses that the poets—like Homer, who "having received a 
nature sharing in the divine [9edZovoa], constructed a cosmos of all kinds of 
speech" (B21)—did not understand what they were doing. Indeed, Democritus 
is our only source before Plato to say that the poets produce their successful 
works under the influence of a divine inspiration amounting to madness (texts 
collected at B17-18). The consequence is that it has been left to those who come 
after to explain the reasons or causes [aiticı] for what the poets have done, and 
also for what is done in the necessary arts: in either case, the discovery of what 
works comes first, and the discovery of causes comes later. 


21 Cited in Aelian's De natura animalium 12.16 (DK A151). Aelian is an admirer of Democritus, 
citing his explanations of animal phenomena seven times, and seems to have had a good 
source, whether direct or not. 

22 Cole (1967) tentatively reconstructed for Democritus, on the basis of parallels between 
later Greek discussions, an account of the cumulative ebejuata of the arts (and thus of 
the origins of civilization), each coming about by chance but preserved because of its 
usefulness. (So while philosophy cannot strictly explain why each eüpyua came about, 
it can explain why it would be preserved if it ever happened—and given sufficient 
time, by the law of large numbers it will happen eventually.) Some of the steps of Cole's 
Quellenforschung are, as he recognizes, less than certain, but the view he reconstructs for 
Democritus fits very well with what I am describing here. 
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Putting all this together, there seems to be a sequence of three stages of 
discoveries in the arts: first the ebpjuata of the useful or necessary arts, then 
the eüpnnara of the arts of superfluity such as music (taken broadly to include 
poetry), and then finally the discovery of causes, including the causes that 
explain the practices of both necessary and superfluous arts. No doubt in prin- 
ciple the causes of the necessary arts might be discovered before music, but 
since aetiology is itself an art of superfluity, and one supplying a more rarefied 
and less widely shared pleasure than music, it seems much more likely that 
music will arise at the second stage and aetiology at the third. Democritus 
himself, who would prefer a single aetiology to the kingship of the Persians, 
will come at the third stage, able to reflect on the eüpyuata of the arts as well 
as on observations of nature. Notably in his "musical" treatises (On Homer or 
on Orthoepy and Glosses, On Rhythms and Harmony, On Beauty of Speech, On 
Euphonous and Dysphonous Letters and so on) he will explain, as Homer could 
not, the reasons why the expressions Homer chose are the best. And similarly 
with the “technical” works of Thrasyllus’ catalog: thus the 'Atcíot xpi dxaupıöv 
xoi &roxotpióv, on a list of medical works, will give the underlying reasons why 
the doctors apply treatments at some moments and not others, or why they 
are successful when they apply treatments at some moments and not others. 
And Vitruvius tells us, when Aeschylus' stage-designer Agatharchus published 
a dröuvnna on his designs (apparently for one particular tragedy), Anaxagoras 
and Democritus, starting from Agatharchus' work, wrote treatises which 
explained, on the basis of a theory of lines of vision (perhaps resembling 
Euclid's Optics), how to create illusions of three-dimensionality in two-dimen- 
sional scene-painting (Vitruvius De architectura 7, preface). Democritus’ 
work would presumably have been the "Axrtıvoypapia of Thrasyllus catalog 
(there is also an On Painting), and would have given causes going beyond what 
Agatharchus himself could explain, but the optical theory would never have 
been discovered without the artisans' work. Galen's On Medical Experience, 
preserved in Arabic translation, says that “we find that of the bulk of mankind 
each individual by making use of his frequent observations gains knowledge 
not attained by another; for, as Democritus says, experience and vicissitudes 


23 There has been much discussion of this passage: see, to begin with, Pollitt (1974, 236-47, 
esp. 240 ff.). Burnyeat argues for a more minimalist interpretation of what Agatharchus, 
and then Anaxagoras and Democritus, did (see Burnyeat 2005, 51, n39, referring to an 
unpublished paper “All the World's a Stage-Painting’: Scenery, Optics, and Greek 
Epistemology”); Burnyeat wants Archytas, a generation after Democritus, to be the inven- 
tor of mathematical optics. I find Burnyeat's arguments, stated briefly in this footnote, 
unpersuasive, but I have not seen the apparently still unpublished article. 
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have taught men this, and it is from their wealth of experience that men have 
learned to perform the things they do" (9.5).?* This tells us that people have 
made practical discoveries, not by following some rational plan, but by obser- 
vation and trial-and-error; but it also tells us that each person will have some 
knowledge (at least practical knowledge) that even overall wiser people lack, 
so that it is worth inquiring into what they know, and then investigating the 
causes. (Indeed, it is not only people but also animals whose know-how can 
help us.) To ask for the causes of the things done in the arts is, in Aristotelian 
terms, to ask for the final cause 61’ 6 the artisans do what they do; but since the 
reason why the artisans do it is that it works, to give the final cause of the prac- 
tice is also to explain the efficient and material causes of the desired outcome. 
(In perhaps more Democritean terms, the fact that it works is not the cause of 
the initial discovery of the practice, but it is the cause of the practice's being 
continued and transmitted.) Democritus is reflecting not only on the arts, but 
also on the causes of natural things. But investigating the causes of the arts 
also leads to causes of natural things, and in some cases we would not discover 
these causes apart from the arts; and even when we investigate natural things 
not starting from the artisan's practical knowledge, we will still start from ordi- 
nary knowledge by experience. 

Plato in the Philebus tells an anti-Democritean story, on which all discover- 
ies in the arts (1602-3) have come about through the dialectical methods of 
collecting and dividing: thus the discovery of writing came about not from an 
accumulation of experience and trial-and-error, but from a single past sage's 
comprehensive theoretical understanding (18b3-d2). But Aristotle sides with 
Democritus against Plato: discoveries are first made spontaneously, arts in a 
stricter sense arise when these discoveries are analyzed causally, and wisdom 
emerges only at the end.?5 Thus 


24  Walzer's translation, from Walzer (1944, p. 99 for the English, p. 19 for the Arabic): wa bi-l- 
jumlati nahnu najidu jami‘a [-nási yablughu kullu wähidin minhum min al-'ilmi bi-sti'máli 
Lshay'i alladhi qad ra'ahu maráran akthara má lá yablughu ghayruhu, li-anna l-amra ‘ala 
má qála dimügritusu min anna L-tajáriba wa-l-nawá'iba ‘allamat al-näsa dhálika wa-anna 
bi-kathrati -tajáribi ta‘allama al-násu hádhihi l-ashyäda llatiyu'álijünahá. In the last clause, 
dhálika wa-anna needs to be emended at least to dhálika wa-annahu, but perhaps rather 
to wa-dhálika annahu: in which case the translation should be something like *... have 
taught men, since it is from their wealth of experience that men have learned to perform 
the things they do.’ (I think I owe this emendation to Lukas Muehlethaler.) 

25 As André Laks points out to me, Plato may be closer to Democritus in the account of 
the gradual rediscovery of the arts after a cataclysm at the beginning of Laws 3. But it is 
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everyone has in a way a share of both [rhetoric and dialectic]: for every- 
one tries up to a point to examine and to maintain an account and to 
defend himself and to accuse. Most people do these things either at ran- 
dom [cix] or by habituation [8t& ovvndeiav and čkewç]; but since both 
are possible, clearly it would also be possible to do these things methodi- 
cally [68%]. For it is possible to discern the cause [tiv aitiav dewpeiv] 
on account of which some people succeed by habituation and others 
spontaneously; and everyone would agree that this is the function of art 
(Rhetoric 1.1.1354a3-11). 


Metaphysics A.1—2 also tell, in pursuit of an argument about the nature of wis- 
dom, a Democritus-like story about the development of the arts: experience 
arises from sensation and memory, then art arises from experience when we 
go from knowing the 6tt to knowing "the diörı and the cause” (A.1.981a28-30), 
where this includes prominently “the causes of the things done" (981b1), i.e. the 
final causes, the reasons for performing the prescribed actions, or the causes 
of their success. Aristotle takes up Democritus' distinction between necessary 
arts and the non-necessary arts like music, from which the philosophical study 
of causes gradually separates itself, with a trichotomy between arts devoted 
to necessity, to pleasure, and finally to neither. Particularly Democritean is to 
stress the importance of leisure, “whence the mathematical arts first devel- 
oped in Egypt, since there the tribe of priests was released for leisured pur- 
suits” (981b23-25).76 Wisdom proper emerges only at the end of the story, 


not entirely clear where the musical inventions described at 677d come in the sequence 
of inventions, and the priority of discoveries to causal explanations seems not to be 
addressed. 

26 The same tripartition is at A.2.982b22-24, if Jaeger's supplement t&v in b23 is correct. 
(Jaeger’s supplement is accepted by Oliver Primavesi in his edition of Metaphysics 
A in Steel (2012); see his survey of the evidence in his apparatus criticus.) The appar- 
ently Aristotelian text behind Iamblichus De communi mathematica scientia 26.15- 
31 (Protrepticus fr.8 in Ross (1955) = C55:2 in Düring (1961)) stays even closer to the 
Democritean origin-of-civilization story: “it is agreed that the precise concern with truth 
[aANdeıa, i.e. the object of theoretical rather than practical philosophy] is the most recent 
of pursuits. For after the destruction and the flood they were first compelled to phi- 
losophize about sustenance and life [i.e. survival]; when they had more resources they 
worked out the arts directed toward pleasure, music and the like; then once they had an 
abundance of the necessary things they undertook to philosophize in this way. And now 
those who investigate geometry and Aöyoı [= ?] and the rest of matdeia have come so far 
from small beginnings in a very short time, as no other people [?: yévoc] have come in any 
of the arts. And yet everyone joins in urging on the other [arts], honoring them in public 
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driven not by any practical need but solely by a desire to understand the causes 
of things.?7 

Another apparently Democritean element in Metaphysics A1—2 is that wis- 
dom is seeking the causes not only of the practices and successes of the arts, 
but also, at a more basic level, of what is revealed to us in sensation; with the 
further specification that what is revealed in sensation is the differences of 
things (cf. A1.980a24—27). This theme is developed elsewhere both by Aristotle 
and by Theophrastus. Aristotle says in De sensu 1 that the external senses 


belong to all [animals] that possess them for the sake of preservation, 
so that by sensing beforehand they may pursue food and flee bad and 
destructive things; but to those [animals] which also attain gpdovyats [the 
senses belong, not merely for the sake of continued existence, but also] 
for the sake of well-being [tod ed évexa]: for [the senses] announce many 
differences, from which arises the gpdvyats both of things-to-be-thought 
and of things-to-be-done [vontd, npoxx&] (436b19-437a3).?8 


Obviously the senses' revealing the differences of things is not sufficient for 
wisdom, but, Aristotle is saying, it is necessary: neither practical nor theoreti- 
cal wisdom would get started unless the senses presented reason with data to 
investigate and explain. And the senses would not do so unless they reacted 
differently to different external objects: the sensory responses do not reveal the 
nature of these objects (if they did, there would be nothing for reason to inves- 
tigate), but there must be something in the natures of the objects to cause the 
different responses, and reason’s task is to find out what. As Theophrastus puts 
it, “sensation both considers [dewpei] differences and investigates the causes; 
or perhaps it is truer to say that it hands them over [ünoß&Meı] to reason, in 
some cases simply by investigating, in other cases by producing aporia, through 
which, even if it is not possible to make progress, nonetheless some light 


andrewarding those who have them, whereas those who practice these [theoretical kinds 
of knowledge] we not only do not encourage, but often try to obstruct; but nonetheless 
they make great progress, since these are eldest by nature: for what is later in coming-to- 
be precedes in substance and perfection." 

27 There is a similar juxtaposition and contrast between wisdom and the arts at DivSomn. 
1.463a4—7: good doctors say that one must pay attention to the patient's dreams for diag- 
nosis of the present or prognosis of the future, “and it is reasonable for those who are 
not artisans, but investigating something and philosophizing, to make this supposition as 
well" (463a6—7). 

28 Compare Insomn. 2 on the swift sensitivity of the senses to even small differences in 
things (this formulation 459b23-24 and 460a23-24), which helps to explain dreaming as 
described in Insomn. 3, including divinatory dreaming as described in Div.Somn. 2. 
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appears in the darkness as we investigate further: for there is no [scientific] 
knowing without some difference" (Metaphysics 8b10-17). This has anteced- 
ents in Plato (Republic 7.524d2—525a2),?? but also in Democritus: Theophrastus 
in the De sensibus makes clear that Democritus identified the sensibles (i.e. 
hot and cold and so on) with x&6v, of our senses, so that they do not have any 
nature in themselves which sensation would reveal, but that he also thought 
we should investigate the causes of each of these ran, tracing them back 
causally to atomic shapes (dvaywv eic tà ayryara, 67.5).2° Theophrastus finds 
it especially noteworthy that Democritus thought that not even hot and cold, 
which other philosophers had posited as épyat, have any nature of their own 
(63.4—5 with 71.7-8), 


but that the shape, by shifting [uetarnintov], also produces the alteration 
in us.... A sign that these things are not by nature is that the same things 
do not appear to all animals, but rather what [is/appears] sweet to us 
[is/appears] bitter to others... and indeed that we ourselves change in 
temperament [xgáctc] according to our xdv, and our age; through which 
it is also clear that the disposition [of the percipient] is a cause of the 
appearance (63.5-64.2). 


Theophrastus adds later that for Democritus 


what [shape] there is most of [in the object] has the most impact [juo xa 
£vioxdeiv] on the power and on the sensation, and also what condition 
[of the percipient] it comes upon makes not a little difference [Siagépew 
ov« òàiyov]; and on account of this the same thing sometimes produces 
contrary x&v, and contrary things sometimes produce the same ná6oc 
(67.8—11).?! 


29 Plato says that when the senses grasp some predicate (e.g. one, large, straight) not just 
by itself, but always together with its contrary, the soul is forced to &mopetv xoi Gytetv 
(524e5)—these words or their cognates were in our Theophrastus passage, Metaph. 
8bu-13—and is thus pushed toward intelligible reality, as it would not be if sensation had 
not provoked it to aporia. 

30 Although avayeıv here would be reducere in Latin, Democritus is proposing not ontologi- 
cal “reduction” but a causal investigation: &v&ye eic should be understood in the sense of 
àváye elc tag &px&ç, the standard phrase for explaining anything by tracing it back step- 
by-step to the principles which are its ultimate causes (e.g. Aristotle Phys. 2.3.194b17-23, 
8.1.252432-b2, Metaph. A.9.992a10-11). 

31 Iam following Diels’ text in Diels (1879), thus accepting both Schneider's dı& todto for 
what is apparently the Ms toöto did, and his bracketing of yap. Stratton (1917) tries to keep 
the Ms text, but I am not sure that it is grammatically possible. 
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It is presumably the discovery that the same thing can be perceived first as 
sweet and then as bitter (because of a difference in the percipient, a slight 
admixture or rearrangement, or a change of external circumstances) that leads 
us to realize that "sweet" and "bitter" or even "hot" and "cold" are not satisfac- 
tory stopping-points in explaining our perceptions. Without these stimuli to 
inquiry we would never come to discover atoms and the void in general, or the 
particular atomic shapes and arrangements that are responsible for particular 
appearances—thus a slight external cause produces a complete change of an 
object's appearance, and we posit that this is due to one of the three dtagpopai, 
shape and turning and order, as the whole meaning of a word changes through 
an addition or transposition of letters.?? 

Simplicius cites Theophrastus’ Physics as reporting that Democritus 
“ascended [&vég |? to atoms, on the ground that those who give causal expla- 
nations [aittoAoyeiv] in terms of the hot and the cold and so on are explaining 
amateurishly [idtwtmas dnodıdovrwv]” (Simplicius in Cael. 564.24-26, repeated 


32 Our catalogue of Democritus’ works includes a title ITepi t&v duapepövrwv pvopâv, in the 
middle of a list of titles on sensible qualities, sensations, reshapings, and judgments on 
conflicting sensory reports (Diogenes Laertius 9.47). Aristotle treats Democritus as the 
most obvious authority on dtapopat, and says that he posits three kinds of diapopal, puouös 
and d1a8tyy and zponY, i.e. the shape and ordering and orientation of the constituent 
atoms of a compound (Metaph. A.4.985b10-19—where these dıapopai are described as 
causes—and H.2.1042bu-15). Democritus compares the atoms to letters of the alphabet, 
A differing from N by shape, AN from NA by ordering, and Z from N (or an archaic ver- 
sion of Z from H) by orientation (Metaph. A.4.985b17-19), and to illustrate how a slight 
change in these diapopai can yield an entirely different appearance in the compound, 
he said either that a tragedy and a comedy come to be from the same letters, or that 
Tpaywdla and tpuywöia (an archaic word for comedy) come to be from the same letters 
except one (Aristotle cc 1.2.315b6-15; for the emendation from xwuwdla to puywöla see 
West (1969)). On the need of sensation in order for reason to make a start in determining 
the natures of things see Democritus B125. On the need more specifically of the kind of 
sensory stimulus we have been discussing (where e.g. the same thing appears successively 
sweet and bitter) we might compare not only Plato Rep. 7.524d2-525a2, as above, but 
also Sextus Empiricus PH 112, where great-natured people turn to inquiry because they 
are in tapay) "on account of the dvmpania in the matters at hand [Ev tois npayyacıv], and 
being in aporiai about which of them they should rather assent to, they came to inquire 
what is true and what is false in the matters at hand, in order that by being able to distin- 
guish these [éx tij¢ Enixploewg voóvov] they should be free of tapayy.” The avwnoria, and 
the consequent tapayy, seem close to what Aristotle calls daöyua, and to its Democritean 
antecedent. 

33 Or, perhaps, “went back,” if &vaßaivetv is the same as dveryetv eic tas dpyas. 
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576,13-16);34 further on Simplicius says more fully, perhaps expanding on his 
own authority, "explanations in terms of the hot and the cold and so on were 
said by Democritus before [sc. before the Timaeus] to have been given ama- 
teurishly, as Theophrastus reports, the soul desiring to hear another &pyr) more 
appropriate/akin to the nature of body [sc. as three-dimensional extension] 
than such an activity of the hot" (641.5-9). Presumably it is perfectly all right 
in some contexts to trace some effects back to the activity of the hot, e.g. in 
explaining what happens to dough when it is put in the oven, or why bakers 
put this kind of dough in an oven so-prepared for so-long. Democritus in saying 
that these explanations are given amateurishly does not mean that the person 
who gives them cannot be an expert in baking. But, for the kinds of reasons we 
have seen, these explanations are not satisfying as final resting-places. When 
people first try to reflect systematically on the causes of natural and artificial 
things, they are likely to give explanations in terms of the hot and the cold, 
but as the discipline progresses we will need to press on to the first and more 
comprehensive causes, closer to the nature of things, and anomalies such as 
the same thing producing contrary may, appearing hot in one circumstance 
and cold in another, are signs that we have not gotten there yet. Aristotle can 
only agree with Democritus, both on the need for reason to seek causes of the 
differences revealed by sensation, and on the need to keep pressing on to the 
first causes and principles, even if he entirely disagrees about what these first 
causes and principles are. 


3 The Problemata and the Democritean Program of Explanation 


To come back closer to the Problemata: the realization that there is something 
further that needs to be explained, whether in the appearances of natural 
things to our senses or in what is done by art, is what Aristotle calls 9aĝpa, 
“wonder.”?5 There is nothing to link this word with Democritus, but Democritus 


34 Simplicius’ point in context is that the Timaeus does something similar in explaining 
heating and cooling, and the sensations of hot and cold, through the triangles. Simplicius 
is arguing here against other Platonists who respond to the question why fire heats and 
water cools by saying that fire is hot and water cold, and that once we have posited these 
as coxa we have no need to seek any further cause of these apyal. 

35 Aristotle seems to be drawing on the use of “Oadby” in Plato's Theaetetus, notably 155d2—5 
on daöna as the origin of philosophy. This passage is in the context of "Protagoras" using 
the dice example (154c1—5) to create daöna, and thus to motivate his “secret doctrine" as 
explaining and resolving the aporia. 


26 MENN 


has the concept of an experience that spurs investigation, and he and Aristotle 
share some views about how this happens. Aristotle (or his school) discuss 
aua particularly in two texts, our apparently Democritizing proem to the 
Metaphysics and the proem to the Mechanics. In the Metaphysics Aristotle's 
stress is that daüua gives a non-utilitarian motivation for wisdom: “the per- 
son who drropei and dauua£e thinks that he is ignorant,” so that “they philoso- 
phized in order to escape ignorance" (A.2.982b17-20), rather than to use their 
knowledge for something further. Both the Metaphysics and the Mechanics say 
that daöna can arise both at natural things (the Metaphysics gives as examples 
the solstices or “turnings” [tpomat] of the sun, and the naßyuare of the moon, 
presumably phases and eclipses) and at artificial things (the Metaphysics gives 
the example of automata, mechanical devices set up to act in an apparently 
purposive way when triggered by a small stimulus, and often described as 
Savpato); the Metaphysics also gives a purely mathematical example, 9adp0 at 
the incommensurability of the side and the diagonal. The Mechanics says that 
Oaðpa arises at natural things when we are ignorant of their causes, and also 
at the contrivances brought about by art when, because changing human pur- 
poses are often contrary to what nature is disposed to produce, people contrive 
to bring about something contrary to nature. Such a situation "provides aporia 
and requires art,’ and the part of art that comes to our aid and allows to over- 
come [xpareiv] such aporia is called unxavy, literally “contrivance” (847a16-19). 
In such cases we are as-it-were tricking nature, getting it to do the contrary of 
what it is disposed to do, as when "lesser things overcome greater things, and 
things that have a small power [dort] move great weights, and pretty much all 
of what we call mechanical problems" (847a21-24). For clarity we can distin- 
guish two related types of problems. First, there are the problems the artisan 
faces in trying to overcome a contrariety between nature and human purposes, 
which can be stated in the grammatical form of a mathematical problem with 
an infinitive phrase, “to move a given weight by means of a given force." Second, 
there are problems that Aristotle (or whoever our author is) describes as involv- 
ing daöna like our adua at natural things, when the artisan has succeeded in 
solving his problem, but we spectators do not understand how his contrivance 
works, and so we also do not understand the final cause, why he is doing what 
he does. (In the case of the temple-wonders described at Mechanics 848a19-37, 
the artisans don't want us to understand, but to continue to dauudew.) Solving 
either type of problem depends on understanding the different natural powers 
involved, and why they will under certain circumstances produce the contrary 
of the expected effect. 

The connection between baða and contrariety has been stressed since the 
first lines of the Mechanics, on the contrariety between nature and human 


DEMOCRITUS, ARISTOTLE, AND THE PROBLEMATA 27 


purposes, and remains a constant theme: “most dauudcıov is for contraries to 
arise bound up together [peT &AYAwv]” (847b18-19). Democritus too, with- 
out the word “apa,” had already said (according to what we have seen from 
Theophrastus De sensibus) that when the same thing causes contrary effects in 
different circumstances, or contrary things cause the same effect, that makes 
us aware that we have not yet understood, and impels us to search for a further 
cause. Aristotle’s examples of daöna in the Metaphysics proem also seem to 
turn on contrariety. Thus the solstices are literally the “turnings” of the sun: 
why, having moved north steadily from midwinter to midsummer, does it 
now turn around and go south until midwinter, and then turn around and go 
north again—how can something produce both a northward and a southward 
motion? The moon waxes and then wanes, and its special daöua can be put by 
asking *why is the moon sometimes darkened just at the time of month when 
it is fullest and brightest?" Aristotle puts the incommensurability example 
by saying “it seems Savpactov...if they are not measured even by the small- 
est [length]" (A.2.983a16-17); we could explain this by saying that the com- 
mon measure of two lengths can be discovered by repeatedly subtracting the 
smaller from the larger until there is no remainder, and that where the lengths 
are incommensurable this process continues ad infinitum, producing smaller 
and smaller remainders, so that our finite initial lengths turn out to contain 
infinitely many components, and to be unlimitedly large in relation to them. 
(Also, in a common way of proving the incommensurability of the diagonal 
with the side, *odds turn out to be equal to evens if it is posited commensu- 
rable,” Prior Analytics 1.23.41a25-27.)36 Democritus already had been interested 
in such mathematical dabuara: he was the first and indeed apparently the only 
Greek philosopher to write a book on incommensurables, and his book “On 
the Contact of the Circle and the Sphere" probably discussed the “horn angle" 
between a circle and a tangent line, which remains smaller than any rectilinear 
angle bisected any number of times. 

It is worth noting a connection between the Metaphysics and Mechanics 
proems on the way they explain at least some of the dauuora they consider. 
The Mechanics proem is building up to a rather bizarre celebration of the 
daruudcıov character of the circle, whose paradoxical properties (a rotating cir- 
cle is compounded out of contraries, motion and rest, and contrary motions on 
opposite sides) allow it to be responsible for all kinds of mechanical 9o porro? 


36 On “mutual subtraction” and “even-odd” proofs of the incommensurability of the diam- 
eter with the side, see, for instance, Knorr (1975, ch. 2). 

37 This seems to be building on Plato Laws 10.893c4-d5, where circular motion is the source 
of all kinds of dauuaota, by producing slow motion near the center and fast motion at the 
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But circular motion also explains the paradoxical tponci of the sun from the 
Metaphysics proem. Rather than one motion that brings the sun north from 
winter solstice to summer solstice, and then a contrary motion proceeding 
from a contrary cause that brings it back south from summer solstice to winter 
solstice, there is a single uniform motion that carries it around the circle of the 
zodiac. Observers who are noting only how far north or south it is (and thus 
its rising and setting points on the horizon, the length of the noon shadow, or 
the length of daylight) will see it as moving with contrary motions, and will 
SavpdCetv; those who consider the sun's motion not as alternating north and 
south but as motion in a circle will understand the cause of the phenomena. 
The Aristotelian Problemata literature in general take up the program 
sketched in the opening lines of the Mechanics. Every problem of our Physical 
Problemata takes up something capable of causing 0o0po, brings out the adya 
that it involves, and then tries to resolve this daöua by offering an explana- 
tion. apa can arise, as the Mechanics says, either from natural things or from 
artificial contrivances, and while the Physical Problemata are, as their title 
indicates, mainly concerned with natural things, they also take up examples 
from the arts, especially medicine and music, and there are often connections 
between the natural and artificial cases. The process of raising and resolving 
Oaðpa helps call our attention to the differences we are capable of perceiving 
in things, and helps lead us to knowledge of their causes. The more the 6a 
is intensified, the more we will be motivated to seek causes, and the less likely 
we are to rest content with too vague and general an explanation. Oaduc is 
intensified when something does the direct contrary of what we expect, as in 
the Democritean cases where something that tastes sweet under some circum- 
stances, and which we might expect (from our limited experience) always to 
taste sweet, turns out to taste bitter in other circumstances. The best way to 
understand the natures of X and Y is to understand their differences, and we 
do this best starting from circumstances in which they have not merely differ- 
ent but contrary effects; and the daöna is strongest, so that we recognize most 
clearly that we have not yet understood the cause, if the obvious explanations 


circumference. (Thanks to Robert Mayhew for pointing this passage out to me.) Jonathan 
Beere (in conversation) suggests that there is a tension between the Metaphysics and 
Mechanics proems in that, for the Mechanics, the circle and the things resulting from 
it remain Savpcioi even after we've given an explanation. In my view this is taking too 
straightforwardly a rhetorical exaggeration, suitable to a proem, about the circle (or its 
property) as daunacıwrarov. The author does say, a few lines further down, that if we con- 
sider more we will be able to GavpdZew less at the contrarieties arising from the circle 
(847b21-23). 
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of the effects are defeated, because the same cause would have contrary effects 
or contrary causes would have the same effect. 

The Problemata's obsession with contraries is illustrated notably in Pr. 21, on 
barley.3® This is part of Pr. 20-22, on plants and their products; keeping to the 
anthropocentric and medical focus of much of the Problemata, the concentra- 
tion is on plant products as parts of human diet, and so the questions concern 
not just natural things but also things done by art—not just agriculture but 
also milling and baking. But, much more than we would expect from this con- 
text, the book is focused on the differences, and especially the contrarieties, 
between barley and wheat, the Greeks' two main cereal crops. Thus 21.3 and 
7 ask *why is the first[-ground] of wheat flour, but the last[-ground] of bar- 
ley meal, brighter?", 21.8-9 and 15 ask “why does barley-cake become harder 
to digest [resp. smaller, darker], but wheat-bread easier to digest [resp. larger, 
lighter], the more they are kneaded?”, 21.26 “why does wheat-flour become less 
compact when it cools, but barley-meal more so?" These questions are more 
complex than asking why wheat is better digestible than barley, or why grind- 
ing and moistening and heating them make them more digestible: they can- 
not be answered simply by saying that wheat is more F than barley, or that 
moistening and heating make things more F. So too, for instance, 4.25 and 28 
on why men are more capable of sex in winter than in summer, but women 
more in summer than in winter; 9.2 and 7 on why scars on the body make 
it darker but scars on the eye make it lighter, and 9.3-4 on why blows from 
fennel-stalks yield scars with a white center and red periphery while blows 
from wood yield a center redder than the periphery; 10.22-23 on why sheep- 
hair is softer when newly grown in after a shearing and gets harder as it gets 
longer, while human hair is harder when newly grown in and gets softer as it 
gets longer; 26.39 and 45 on why the south wind begins weak and ends strong 
while the north wind begins strong and ends weak; the On the Flooding of the 
Nile on why other rivers are greater in winter and lesser in summer but the 
Nile is greater in summer and lesser in winter. So too, perhaps especially, in 
the medical Problemata 1: 1.1-2 on why great excesses (e.g. of consuming some- 
thing) are disease-producing but are also often used to cure diseases;?? 1.53—54, 


38  Inciting from the Problemata over the next few pages, I often follow Robert Mayhew's 
translation (Mayhew 201 and 201b). 

39 While the standard chapter-division of the Problemata in modern editions (which I 
accept for convenience) is intended as a division into problems, and while this division is 
usually reasonable, it seems to me that Pr. 1.1-2 should be understood as a single problem 
rather than as two. 1.1 by itself would ask why great excesses are disease producing, but 
the real problem is why, although great excesses are disease-producing, doctors often cure 
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“why are both cold and hot water beneficial to chilblains?" and “why does cold 
both produce and stop chilblains, and heat both produce and stop burns?"; 1.43 
on why a small amount of pepper loosens the stomach but a large amount the 
bladder, while a small amount of scammony loosens the bladder but a large 
amount the stomach; and 1.44, “why do some treat by cooling, while others 
concoct by heating, the same inflammations?" While the Problemata almost 
never use the word d«öua*°—but neither, apparently, did Democritus—all of 
these are dauuacora, and they are mentioned in this sharpened form in order to 
raise and then to resolve 6a0pa. 

Gaóp«o might lead to science, as in the physical and mathematical examples 
in the proem of the Metaphysics: “why is that X? Is it because Y?" can lead to a 
systematic scientific exposition of things in the genus of X, in which Y is given 
as the cause of X. But there is no reason to suppose that this happened, or even 
was intended to happen, with every Aristotelian problem. “Why is that X? Is it 
because Y?" might also be used in a much less systematic way as an illustration 
in the course of an argument about something else: "X: atttov 82 Y" or "Y: oypetov 
8£ X" And, as the examples from Problemata 1 help make clear, daöuamightlead 
not to theoretical science but to art. Many of the problems from Pr. 1 that could 
be described as being about the powers of natural things—e.g. 1.43 above on 
pepper and scammony— could equally be described as about the practices of 
doctors, who prescribe pepper or scammony or hot or cold water in particular 
circumstances.^! To ask why they do it is to ask why it works, or, at least, why it 
works more often than could be explained by mere chance. For Aristotle as for 
Democritus, arts typically begin from chance eóprjuoxo, but we must then ask 
why the artisans do this, i.e. why this eüpyua works; Democritus is willing to call 
itanarteven before we know why, whereas for Aristotle (following Platonic and 
perhaps medical distinctions between téyvy and £ureipia) the art is only prop- 
erly completed when the cause has been grasped. Investigating why the eüpnua 
works might also lead in some cases to theoretical knowledge of nature, e.g. 
perhaps to theoretically interesting knowledge of the properties of pepper and 
scammony or of plants in general—indeed, the author of On Ancient Medicine 
thinks that such causal investigation of the effects of foodstuffs and drugs is 


diseases by subjecting the patient to some great excess. The connective òè at the begin- 
ning of 1.2 supports taking 1.1-2 as a single problem. 

40 -Savua- occurs in the Problemata only five times, at 16.1.913a22, 18.6.9178, 19.42.921b28, 
28.4.949b23, and 30.1.955a12. The second and fourth of these are in not really relevant 
senses, and none of these passages is especially helpful. 

41 This is true especially in the second half of Pr. 1, 1.30-57, which is marked in the manu- 
scripts with a new heading öoa [npoßAnpara] Bonfnyarıza móc lacıv or the like. 
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our only path to knowledge of nature. Medical examples in the Problemata 
of course extend far beyond Book 1, and there are also other examples that 
extend beyond the range of natural things to consider some human practice, 
properly artistic or not. Pr. 19 is entirely about music, purely vocal or with the 
lyre or aulos, much of it about the different notes on a scale. While some of 
the questions are purely physical (e.g. about sympathetic vibration), many of 
them are asking either why listeners take pleasure in certain things, or why 
musicians do (or formerly did) certain things (why did older lyres leave out the 
note vyty, why is only the octave used for simultaneous non-unison singing, 
why do tragic choruses not use the Hypodorian or Hypophrygian modes; also 
questions about the names of some musical practices, solved by positing early 
stages in the history of music). And even the physical questions slide easily 
into asking why sounds produced in a certain manner appear in a certain way 
to listeners, or are more or less perceptible, or are consonant— which rejoins 
the questions about what listeners take pleasure in. Presumably understand- 
ing either the (final) causes why musicians do certain things or the (efficient) 
causes of pleasure in the listeners would be contributions to the art of music. 
(Pr. 19.41 proposes to explain why the double-fifth and double-fourth are not 
consonant although the double-octave is, that only multiple ratios n3 and epi- 
moric ratios n+1:n are consonant, and the octave is a multiple ratio 2:1, whose 
double is the multiple ratio 4:1, while the fifth and fourth are epimoric ratios 
3:2 and 4:3, whose doubles are not epimoric. Euclid arranges these proposi- 
tions in a different order in his Sectio canonis, postulating in the proem that 
only multiple ratios n and epimoric ratios n+1:n are consonant, and inferring 
in Propositions 10-11 that the octave is a multiple ratio, since its double is also 
consonant, and that the fifth and the fourth are epimoric ratios, since their 
doubles are not consonant; he then infers that the octave is the ratio 24, the 
fifth 3:2, and the fourth 4:3, since this is the only way that a multiple ratio can 
be composed of two epimoric ratios.) Pr. 19, perhaps even more than the medi- 
cal books, goes beyond what the title Physical Problemata would suggest; but 
itis exactly the kind of mixing of physical and artistic causal investigation that 
was Aristotle's legacy from Democritus. 

The “causes” of things done in the arts are, often, their justifications—at 
20.15, why do people water their crops either early or late in the day, the (first) 
answer is explicitly an "in order that" clause. And other problems that go 
beyond the realm of the strictly physical, and also beyond the realm of the 
strictly artistic, are also asking for justifications. Our Problemata include four 
books on virtues and their contrary vices and connected passions, 27 on cour- 
age, 28 on temperance, 29 on justice, and 30 on intellectual virtue, including the 
famous problem on melancholy. Some of these problems can be described as 
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“physical,” concerned with the physiological accompaniments of these states 
(27.1, “why do those feeling fear tremble? Is it because of the cooling. . ..”),4 but 
some are concerned with the "causes" of human practices of evaluating these 
states and actions (27.5 “why do cities honor courage most of all, though it is 
not the best of the virtues?"). This is especially so in Pr. 29, on justice: the prob- 
lems are, as elsewhere, often comparative, and they go easily back and forth 
between “why does it seem/why is it thought more just/unjust to do X than Y" 
and “why is it more shameful/more terrible [8£tvóv] /more unjust to do X than 
Y" And questions about the causes of people's practices of saying or thinking or 
feeling certain things to be just or unjust slide into questions about the causes 
of judicial institutions: why is the punishment for this greater than the punish- 
ment for that, “why, when the votes for the defendant and the prosecutor turn 
out equal, does the defendant win?" (29.13). Obviously not all of these practices 
are right, and neither is everything people do in trying to heal wounds and dis- 
eases, but people sometimes do the right thing, from some natural endowment 
or from habituation or by sheer chance, and if it is possible to sort through 
retrospectively what works and what doesn't, and then to discover the causes 
of success, this is the path on which a perfected art can be established—in 
the case of Pr. 29 perhaps an art of legislation.*? Not everything the poets do 
is right either, not even Homer, and when they do something right, perhaps 
by inspiration, they cannot explain why. A Homeric problem asks why Homer 
said some particular thing, and these often take the form of challenges, when 
he has said something apparently incorrectly, because otherwise there is noth- 
ing to wonder at (^why should so good a poet have said that?"); the solution 
explains the justification, and collectively these solutions may allow the for- 
mulation of an art, at least of judging poetry and perhaps of composing it, 
where our predecessors could act only by nature or habit or inspiration. So, 
to pick up a question from the first paragraph of this essay: since Aristotle 
wrote not only Democritean Problems but also Homeric Problems, and since 
Homeric Problems certainly have nothing do with our Problemata, why should 


42 Compare EN 7.3.1147b6-9, where in explaining how the r6» involved in dxpacía arise and 
cease, at some point we pass beyond the domain of ethics and need to ask the guatoAdyot. 

43 For establishing an art by discovering the causes why some already discovered practices 
succeed, see Rhet. 1.1.1354a1-11, cited above. Problems about why people admire or blame 
X, or admire or blame X more than Y, are (as Robert Mayhew points out to me) similar 
to the many problems about why there is a certain proverb, or why “it is said" that p. 
(Aristotle's student Clearchus wrote a work on proverbs— the fragments are collected in 
Wehrli (1969, frs. 63-83). Theophrastus too wrote an On Proverbs (D.L. 5.45), about which 
we have less information, see frs. 737-38 FHS&G). Mayhew (2012) discusses problems 
about proverbs and "things said" in the Problemata. 
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Democritean Problems be any more relevant? Democritus, not Plato and not 
straight pre-Socratic physicists, gave Aristotle a model for doing at least some 
of his philosophy through problems 61d ti: for Democritus, as for Aristotle, 
these problems can be about natural things or about the arts, often medicine 
but also music and poetry and legislation. For Aristotle, as for Democritus, ret- 
rospective philosophical reflection on the causes of these things gives the path 
to the final stage of the development of knowledge, although the results of 
the Problemata literature will need to be systematically reorganized for their 
grasping of particular causes to turn into science, and although undoubtedly 
many individual problems will lead to nothing scientific at all. The Peripatetic 
Problemata literature, whether collected in our Physical Problemata or in the 
Mechanics or the Homeric Problems, is part of the legacy of Democritus, not 
only his volumes of Problemata or Aitiai or Aporemata but also his “musical” 
works, the On Rhythms and Harmony [Scales?] and the On Euphonous and 
Dysphonous Letters and the On Homer or on Orthoepy and Glosses, investigat- 
ing whether Homer is speaking rightly and, if so, why. And so, in a broad sense, 
even Aristotle's Homeric Problems are Democritean problems.^^ 
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CHAPTER 3 


Aristotle's Posterior Analytics and the Aristotelian 
Problemata 


James G. Lennox 


1 Introduction 


The Aristotelian concept of a problem arises naturally from the Socratic world 
of question and inquiry. The "logic" of Socratic elenchus is erotetic, not asser- 
toric: the questions asked determine an inquiry's trajectory and the kinds of 
answers that are appropriate. It focuses attention on the process of coming to 
know. In the second chapter of the Posterior Analytics, Aristotle bases his con- 
cept of unqualified demonstration on having knowledge of the cause of the 
predicative relationship identified in the conclusion of a demonstration. That 
causal knowledge rests, as the Physics stresses, on having proper answers to the 
question ‘on account of what?’ (dtc ti;), the types of answers being as many as 
the types of causes (Phys. 2.3.194b18-20; 2.7.198a14-17).! 

It is thus not surprising that when Aristotle opens the second book of the 
Posterior Analytics (APo.) by distinguishing four things we seek (tà (yroöneva), 
corresponding to four sorts of things we know, these are identified as two pairs 
of questions: an affirmative answer to the question "Is there an X?" leads natu- 
rally to the question “What is X?"; an affirmative answer to the question “Is it 
the case that X is Y?" leads naturally to the question "Why is it the case that X 
is Y?" (APo. 2.1.89b23-35). One pair of inquiries eventuates in knowledge of a 
thing's essence, formulated in a definition; the other pair eventuates in knowl- 
edge of the reason why some state of affairs is as it is, formulated as a demon- 
stration, in which the middle term refers to the cause of that state of affairs. 
The first ten chapters of that book are engaged in a quest to understand how 
these two pairs of inquiries are related. By the conclusion of chapter 10, they 
have been shown to be tightly interwoven inquiries—indeed, one type of dem- 
onstration prevalent in science as Aristotle depicts it can be reformulated as a 
definition of the phenomenon being explained.? 


1 OntheSocratic background to Aristotle's epistemology, see Ferejohn (2013). 
2 As he puts it, such a definition “will clearly be like a demonstration of what something is, 
differing in arrangement from a demonstration. For there is a difference between saying why 
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And yet, if Aristotle is to avoid the paradox of the Meno, an issue about 
which he repeatedly shows himself to be concerned,? inquiry does need to be 
a process with distinguishable stages—for it must begin with our perception 
of distinct particulars and it must end with first principles which are universal, 
indemonstrable truths, and which identify fundamental causes constituting 
the essences of things. 

Immediately after quoting the opening lines of APo. 24, the author of a com- 
mentary on APo. 2 attributed to Philoponus glosses it in a most insightful way: 
“He [Aristotle] says that there are as many problems that are investigated as 
there are ways by which we have scientific understanding and know. There are 
four things that are investigated; therefore there are four ways by which we 
know" (366.4—6, trans. Goldin).* The actual Greek for the subject of this sen- 
tence in Aristotle's text is tà C(ytovpeve (“the things sought" or “the objects of 
inquiry") but our commentator feels comfortable substituting tà npoßAnnara 
for it. Similarly, in the commentary on the Topics authored by Alexander of 
Aphrodisias, while drawing a distinction between natural problems and dia- 
lectical problems, he makes the same tight connection between Aristotle's 
opening taxonomy of inquiry in APo. 2.1 and the method of problems: 


So since things stated this way—"why is this the case?" or “what is 
this?"—Aare not «dialectical» premises to begin with, neither would prob- 
lems «stated this way» be dialectical; still, it is possible that the things 
proposed in this manner are natural problems, as has been said in the 
work On Problems; for natural things, the cause of which are unknown, 
are natural problems....And all the dialectical problems might be 
reducible to “that it is" and “whether it is" inquiries, which are two of 


it thunders and what thunder is. In the one case you will say: Because the fire is extinguished 
in the clouds. But: What is thunder?—A noise of fire being extinguished in the clouds. Hence 
the same account is given in different ways: in one way it is a continuous demonstration, 
in the other a definition.” (APo. 2.10.94a1-7; Barnes trans.) For a detailed exploration of the 
metaphysical underpinnings of the relationship between definition and causal explanation 
in APo. 2, see Charles (2010b). 

3 The “aporia of the Meno’ is explicitly referred to at APo. 1.1.71a29 (as is that dialogue's doctrine 
that learning is recollection at APr. 2.21.67a21). But it is also clearly in the background of the 
aporia that introduces APo. 2.19. On Aristotle's responses to the Meno paradox, see Charles 
20108. 

4 For a good discussion of the reasons for doubting that the commentary on APo. 2 is by 
Philoponus, see Goldin (2009, 1-4). Unless otherwise noted, the translations in this paper 
are my own, though for the Posterior Analytics I have regularly consulted the translations of 
Barnes, McKirahan, and Tredennick. 
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the four discussed at the beginning of the second book of the Posterior 
Analytics; for the “why it is" and “what it is" are not dialectical problems. 


(in Top. 63.9-19)? 


These references take the link between proposing or identifying problems and 
Aristotle’s theory of inquiry for granted; and the quote from Alexander takes 
two further steps: it supposes that natural problems will be formulated either as 
^what is it?" or ^why is it?" inquiries, and it attributes this thought to Aristotle's 
own treatise On Problems. These commentaries, then, would encourage us to 
search for a connection between the theory of inquiry presented in APo. 2, 
and the methodology of identifying and proposing answers for problems seen 
in the Aristotelian Problems. As I argued in a 1994 paper entitled "Aristotelian 
Problems,” the use of the concept npoßAyua in the Posterior Analytics is con- 
centrated in four chapters: 2.14-18.7 Those chapters in turn depend on a set 
of techniques for selecting terms that are appropriate for proving particular 
problems that are described in Prior Analytics 1.27—30. I concluded that paper 
with some historical considerations about the significance of a methodol- 
ogy already at work in Greek mathematics and perhaps referred to in Plato's 
Republic? to the method Aristotle is proposing and (looking forward) the pos- 
sible relevance of Aristotle's work in this area to the 38 books of Problems on 
which the current volume of essays is focused. 

Building on the evidence presented in that earlier paper, I will here argue that 
what is described in these chapters constitutes, as the comments of Alexander 
and pseudo-Philoponus would lead us to expect, an important intermediate 
stage of scientific inquiry, one which involves moving from "partial universals" 
to co-extensive universals,? the kinds of propositions that Aristotle thinks form 


5 Fr. u2 Rose’; Ross (1952, 104). 

6 There are many references in the extant corpus of Aristotle to his own collections of prob- 
lems (sticking just to references to natural problems: APo. 1.31.88a12; Mete. 2.6.363a24; Juv. 
5.470818; PA 3.15.676a18; GA 2.8.747b5, 4.4.772b12, 4.7.775b37), not to mention the references in 
the ancient catalogues (e.g. D.L. 5.23.18, 5.26.10). 

7 The one other appearance of the term (at 88a12) is the reference, mentioned in note 6, to the 
collection of problems. 

8 Republic 6.530b6—c1, 531c1-4. The latter passage refers to geometry and arithmetic investigat- 
ing such things as which numbers are and are not consonant and why (dtd ti) as “ascending 
to problems.’ See Lennox (1994, 73 [2001, 91]). 

9 It might be thought that Top. 2.1108b34ff. is relevant here, since it distinguishes between 
universal and 'partial' problems. But Aristotle goes on to explain that the distinction he 
has in mind is between statements of the form "P belongs to all S" and “P belongs to some 
S? not a distinction between non-convertible and convertible universals. That is, however, 
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the basis of any science, properly so called.'? Though my primary focus will 
be on chapters 14-18 of APo. 2, I will do so in such a way that their continuity 
with the rest of book 2, and even key elements in book 1, will become appar- 
ent. It is in these chapters, I am convinced, that we find the origins of the idea 
that formulating problems as why-questions about the facts in a given domain 
is a crucial stage of any scientific inquiry. I will also argue that the grasp of 
co-extensive relationships among universals is for Aristotle a critical step in 
focusing the search for causal essences, and that it was for the sake of achiev- 
ing that step that Aristotle developed a specific logical technique for “grasping 
problems.” Before doing so, however, I want to place my approach within the 
context of a longstanding tradition of exegesis of Aristotle's views about the 
grounding or warrant for first principles. 


2 Inquiry as an Epistemological Subject 


The concluding section of APo. 2.19 (100b5-ı7) goes beyond the description of 
the route from perception to universals presented by the preceding sections 
of the chapter. There we are told that the faculty that knows first principles 
must have a grasp of them that is superior to the grasp we have of anything 
that follows from them. But the preceding description of the process leading 
to principles is not nearly rich enough to ground a belief that at the end of 
this process we will have a grasp of first principles with the requisite strength. 


exactly what Aristotle has in mind by distinguishing universal and 'partial' demonstra- 
tions in APo. 1.24. 

10 There wont here be space to deal with what Barnes (1994, 258) refers to as "the doctrine 
of the Commensurate Universal.’ Generally, I agree with the view articulated by Charles 
(2000, 208 n. 20) that primitive universals in an Aristotelian science will be commensurate 
and are of critical importance in the search for causal understanding, as opposed to a 
much weaker claim defended by Barnes and a much stronger one defended by Zabarella. 
Charles and I disagree about the precise role identifying commensurate predicative rela- 
tionships plays in scientific inquiry and the "stage" at which they are identified. 

11 The extent to which this is the purpose of at least some of the books of Problemata dis- 
cussed in this volume is debatable, and it is my hope that this paper will at least focus the 
debate by indicating what to look for in order to decide. A number of the papers in this 
volume note a tendency to start with a very particular why-question or set of why-ques- 
tions and to work toward a general answer; and also occasionally to extend the answer to 
additional cases (see for example, Thomas, pp. 85-94, Fortenbaugh pp. 315-19, Baltussen, 
pp. 184-86). On the other hand, in her contribution Leunissen stresses particularity in 
the problems and appears skeptical that these works aim at generality. At the close of the 
paper I provide a list of features that would be tell-tale signs of the Problemata carrying 
out the sort of program I find outlined in APo. 214-18. 
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There is nothing in that description, for example, that provides for even the 
most rudimentary inductive controls that humans typically use in guarding 
against erroneous inductive inferences. Noris anything said about how, among 
the generalizations achieved, one would be able to identify features essential 
or causally fundamental to the kinds at which the process arrives. But without 
that, we are not justified in claiming we have knowledge of the sort described 
in APo. 1.2. As Myles Burnyeat put it in a classic discussion of the theory of 
knowledge of the Posterior Analytics: *His treatment of this process in B 19 is 
by our standards perfunctory in the extreme" (1981, 133). Nor has the discussion 
in APo. 2.110, of the stages of inquiry and the relationship between defini- 
tion and demonstration at each stage, provided that. Describing the product 
achieved at each stage of an inquiry, and how each stage differs from the previ- 
ous, is very different from defending the correct procedures for achieving each 
stage and highlighting the signs along the way that you are on the right track.!? 
In what follows, I outline an interpretation of the chapters immediately pre- 
ceding 2.19 that sees them as exploring, albeit in a somewhat preliminary and 
“aporetic” way, difficulties that inquiry faces in moving from factual (tò 8x) 
knowledge of relatively low level universals to more general, commensurate 
universals; and exploring questions about how to identify, among commen- 
surately universal attributes of a kind, the causes that will provide answers 
to inquiries into the reason why (tò Stott). As I will argue, these chapters 
are the origins of a technical concept of scientific problems—factual proposi- 
tions about which one is seeking an answer to the question, 8tà ti; Aristotle 
clearly sees this as a critical stage in the process of inquiry aimed at causal 
demonstration—that is, scientific knowledge, emiotpy. 


3 Scientific Problems 


Our primary focus will be on APo. 2.417; but before turning to those chap- 
ters, it is important to provide some context from APo. 1. Book 1 presents and 
defends Aristotle's concept of demonstrative knowledge. He there insists that 
determining that some attribute belongs to every member of a kind is a mini- 
mal necessary condition for knowing that attribute scientifically. To know some 
fact scientifically is to have a demonstration of it, and thus the constraints he 
places on the premises of a demonstrative syllogism must be met: those prem- 
ises must be true, primary, and immediate (i.e. not themselves conclusions 


12 And itis not clear that Aristotle has even done that much: for example, there is a great 
deal of scholarly disagreement about what one has achieved at the stage that Aristotle 
refers to as empeiria, precisely because he says very little about what it is. 
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derived from more basic premises), and they must be better known than, prior 
to, and causally explanatory of the explanandum identified in the conclusion. 
(APo. 1.2.71b20-22; these conditions are then explained and defended from 
71b26—72b3.) We are told that this will insure that the principles will be appro- 
priate (oixeia) to what is to be proven. But what does it mean for the principles 
to be appropriate? It means that the premises of a science that meet the first 
three conditions mentioned above are related to its conclusions in the way 
specified by the last three conditions. In fact the concept of appropriateness 
(oixeia) is first introduced in the Posterior Analytics as a way of characteriz- 
ing the relationship of demonstrative premises to demonstrative conclusions: 
“... demonstrative understanding in particular must proceed from items that 
are true, primitive, immediate, and more familiar than, prior to, and causes of 
the conclusion. In this way the principles will also be appropriate (oixeiat) to 
what is being proved" (71b20-23). As I noted earlier, there is a serious ques- 
tion for Aristotle's epistemology of how you could start with a relatively low 
level epistemic state—say relatively unsystematic experience of a subject — 
and end up confident that you have knowledge of premises that actually meet 
these very robust conditions. 

Two related passages that close APo. 1.4 and 5 respectively, deal with just 
this issue: how does one determine whether a feature holds both primarily 
and as such of some subject—this is the mark of an "appropriate" predicative 
relationship, one "ready" for scientific demonstration; and chapter 5 discusses 
ways in which we mistakenly believe we have grasped such a relationship when 
in factwe have not—and to some extent what leads us to make such mistakes.!^ 
It opens, in fact, with the following concern: 


It must not escape our notice that we often make mistakes—that which 
is being proven does not belong as a primary universal, though it seems to 
be proven as a primary universal.!® We make this error either when there 
is nothing higher we can grasp apart from the particular case, or when 


13 And compare: “For it is not what is reputable that we count as a principle, but rather what 
is primary in the kind with which the proof is concerned—and not every truth is appro- 
priate (oixetov)” (APo. 1.6.74b24—26). 

14 The connection between being prepared for demonstration and these two properties is 
made especially clear at APo. 1.9.75b37—76a9. 

15 Iam avoiding the common practice of translating np&tov xa8dAou, which appears twice 
here (and again at 74au and aı2), conjunctively (“primitively and universally,’ as do 
Barnes and Tredennick), since it obscures the fact that Aristotle is characterizing a type of 
universal predication that is primary and distinguishing it from what he sometimes refers 
to as what holds xat& navrog (cf. 73b25-28; 7421011) —that is, distinguishing convertible 
from non-convertible universal predication. The common mistake, for which Aristotle is 
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there is but it is nameless and covers objects of different forms, or when 
the proof applies to something which is in fact a partial whole. (7444-10) 


It will help to see these two passages together; first from the conclusion of 
chapter 4: 


Something holds universally when it is proved of an arbitrary and pri- 
mary case; e.g. having two right angles [2R] does not belong universally 
to figures—you may indeed prove of a figure that it has 2R, but not of 
any arbitrary figure; for quadrangles are figures but do not have 2R. An 
arbitrary isosceles does have 2R—but it is not primary; triangles are prior. 
Thus if an arbitrary primary case is proved to have 2R (or whatever), then 
it belongs universally to this primarily, and the demonstration applies to 
it universally and in itself. To the other items it applies in another way, 
not in themselves—it does not apply to the isosceles universally, but 
extends further. (APo. 1.4.73b33-74a4) 


I wish to draw particular attention to two features of this passage: first, it 
describes a procedure for finding the subject to which an already grasped attri- 
bute belongs primarily and in virtue of what it is; second, it notes that belonging 


to all instances of a subject is not sufficient for belonging universally in the 


primary sense—the attribute must belong to all and only instances of the kind. 


This point is driven home in the conclusion of chapter 5. 


16 


Does it [2R] belong to them as triangle or as isosceles? And when does 
it belong in virtue of this and primarily? And to what does the demon- 
stration apply universally? Clearly that to which it belongs primarily as 
features are being removed (dpatpoupevwv); e.g. 2R will belong to bronze 
isosceles triangle—and also when being bronze and being isosceles have 
been removed (&paıpedevros), but not when figure or limit have been. But 
neither of these is the primary feature. Then what is primary? If triangle, 
it is in virtue of this that [having angles equal to two right angles] belongs 
to the other items, and it is to this that the demonstration applies univer- 
sally. (APo. 1.5.74a36—b4)16 


identifying three distinct sources, is of thinking that a mere extensional, non-convertible 
universal predication is a primary, convertible universal predication. 

For a good discussion of problems in translating this passage see McKirahan (1992, 172- 
73); I don't find Barnes’ emendation at 74a38 necessary (1994, ad loc.). It will be noted 
that the passive participle of the verb agaipéw appears twice to describe the process of 
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Here, we learn a bit more about the procedure implicit in the previous pas- 
sage. You have determined that the figure before you, which is a bronze, isos- 
celes, triangular figure, has interior angles equal to two right angles (2R). But 
in virtue of what, qua what, does this figure have that attribute? In virtue of 
being bronze? If so, a triangle drawn in the dirt should not have it, while any 
random bronze thing should. In virtue of being isosceles? Then a scalene tri- 
angle should not have it. In virtue of being a plane figure? Then non-triangular 
geometric figures should have it! Eventually you zero in on “triangle” as the 
kind to which the attribute belongs as such—it is in virtue of being triangular 
that this, or any, such figure has the property 2R. There are clear procedures for 
testing each of these options and for finding the subject to which the property 
in question belongs in itself and as such. 

It is important to highlight a feature of these examples that is easily hidden 
by translation: there is no “kind” that is first identified, after which Aristotle 
asks, "In virtue of what attribute does this kind have the property 2R?" Rather, 
there is a presumed object (or group of objects) that is taken to have 2R, about 
which Aristotle is asking "In virtue of which of a series of other features does 
2R belong to it?" Is it because it is made of bronze, because all its sides are of 
the same length, because it is bounded by three straight lines? etc. After this 
process is successfully completed, an investigator may well decide that since 
it is in virtue of being bounded by three straight lines that a thing has interior 
angles equal to two right angles, that all the figures bounded by three straight 
lines should be designated as a kind—but that would be the result of the pro- 
cess here described, not its assumed starting point. 

From the first passage, we see that Aristotle's characteristic way of describ- 
ing the “isosceles” case is to say that the 2R property belongs to everything that 
is isosceles but “extends beyond" (¿nì nA£ov) them. We also see in both passages 
explicit recognition of a self-correcting procedure for zeroing in, as it were, on a 
subject/attribute relation that is per se and as such: you can test whether a tri- 
angular figure has this property because it is a figure by looking at an arbitrary 
selection of plane figures other than triangles, and you can test whether it is in 
virtue of being isosceles by looking at other kinds of triangles to see whether 


cognitively “removing” features to identify which is the first which, being removed, gives 
you a subject to which 2R no longer belongs. That is significant, since the expression often 
translated “abstraction” (£E’ àqotpécecc), based on the abstract noun formed from this 
verb, is used by Aristotle to refer to the process by which mathematicians ignore or "sub- 
tract" the materials and processes of nature in order to focus on a natural object's math- 
ematical features, qua mathematical. 
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they too have the property." The procedure is necessarily both empirical and 
comparative. 

In these passages, as commentators have noted, Aristotle defines a strong 
notion of “universality,” which he stipulates in chapter 4: “I call ‘universal’ 
what holds of every case and in itself and as such" (73b25-26). As he points 
out earlier in the chapter, you might have proven on different occasions that 
scalene, isosceles, and equilateral triangles each have interior angles equal to 
two right angles and thus have proven it of all triangles—but unless you did so 
knowing that it is qua triangular that they have this property, your proofs fall 
short of providing unqualified scientific knowledge. Chapter 5 opens, as we 
saw, by identifying three ways in which we can mistakenly think that we have 
identified premises from which we can demonstrate that a property belongs to 
something primarily and as such, and closes by outlining a procedure to avoid 
such mistakes. It also introduces the concept of a primary universal. 

These two passages in Book 1 suggest, then, that for the purposes of achiev- 
ing demonstrative knowledge identifying properties of things that are con- 
vertible, such as being 2R and being triangular, even when there is no concept 
to identify all and only the objects with those convertible properties, is very 
important; and they show that Aristotle has reflected on the problems of iden- 
tifying features that belong in this way. Moreover, he goes on in chapter 6 to 
argue that the middle term as well, which identifies the cause in virtue of which 
these features belong together, must also belong per se and as such (74b29-32, 
758127). I now propose to show that chapters APo. 244-17 explore how to 
identify predicative relationships that are universal in this strong sense— 
primary universals—and explore a number of problems related to identifying 
causal primaries among those predications. 


4 What is a Problem? 


A "problem" (npößAnua) in the context of Aristotle's Analytics has a precise 
meaning: it is a proposition about which one is seeking, but does not yet have, 
a proof. Once one does have a proof, the same proposition will be referred 
to as a conclusion (suurepaoua).'8 This explains why the concept appears, in 


17 People familiar with Bacon's Novum Organum will see obvious affinities to his procedure 
of creating “tables of presence and absence" (Book 2, Aphorisms n & 12). 

18 For a full discussion of the background in the Topics, see Lennox (1994, 53-57 [2001, 
76-91]; for an interesting discussion of the geometric background to Aristotle's use of 
this term, see Byrne (1997, 55-62). Surprisingly, since much of this book is a discussion 
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the Posterior Analytics, only in chapters 14-18, for in those chapters Aristotle 
is discussing difficult questions about the search for universal propositions 
that are prepared for demonstration and about identifying the causal middle 
term. These chapters, in turn, are applying, within the context of scientific 
inquiry, modes of analysis developed in Prior Analytics 1.27—30. This is only to 
be expected, for the Prior Analytics is the first part of the investigation "about 
demonstration and... of demonstrative science" (nepi amödsı&ıv xal Emiornung 
Arodeixtuciis) (11.24a10—11). The transition to a discussion of problems, in the 
more abstract domain of the theory of the syllogism, occurs at APr. 1.26—27:19 


So then, it is clear from what has been said how every syllogism comes 
about, both through how many terms and premises, and how these 
are related to each other; and furthermore what sort of problem (motov 
rpößAnua) is proved in each figure, and what sort [is proved] in more 
and what sort in fewer figures. But how we may ourselves always be 
well supplied with syllogisms related to what is taken up, and through 
which route (8tà nolag 6800) we can grasp the principles (Ampopeda. . . tes 
&pydc) about each thing, we must now state; for it is not only necessary 
to study the coming to be of syllogisms but also to have the capacity to 
produce them. (43a16—24) 


In a demonstrative context, problems are stated as why-questions for which we 
seek causal explanations,?? and as noted earlier, the Physics introduces his four 
kinds of cause by alluding directly to the wider epistemic context: “we think 
we have scientific knowledge of a thing only when we can answer the question 
‘why?’ (to dia ti), and that is to grasp the primary cause” (2.3.194b18—21). 

The concept npóßànpa is first introduced in APo. 2.14. This chapter sketches 
a means of grasping problems by “selecting” information from “dissections 
and divisions,” in language borrowed from the discussion of selecting terms 


of APo. 2, Byrne does not recognize the connection of the use of npößAnpa in the Prior 
Analytics to its use in APo. 2.14-18, and thus to the ‘Problems’ tradition in the Lyceum. 

19 As is often the case, the chapter division, which occurs half way through this passage, 
makes very little sense. 

20 Indeed, in the “Problems” tradition, which I’m arguing was likely inspired by these chap- 
ters of the Posterior Analytics, this becomes a trope: virtually every chapter of the 38 books 
of Problems that run from 859b1-967b26 in the Bekker edition of the Aristotelian Corpus 
(generally assumed to be at least largely due to later members of Aristotle's school rather 
than to Aristotle) begins with the expression d1& ti (why?). I have made some tentative 
suggestions about how these books may be connected to the distinction, in Greek geom- 
etry, between theorems and problems in Lennox (1994) (reprinted in Lennox 2001). 
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for premises relative to a specific problem in the Prior Analytics. Moreover 
the techniques sketched for selecting flow quite naturally from the long dis- 
cussion in the previous chapter of using division in the hunt for definitions 
(13.96b15-97b6).2! 

Aristotle begins with an example that reflects already familiar subjects and 
attributes, then moves on to unfamiliar cases from his own biological investi- 
gations. The familiar example is used to lay out a procedure: 


I.  Posita higher kind common to all the objects being studied, e.g. animal 
(98a2-4) 

Il. Select from your dissections?? and divisions what belongs to all members 
of that kind, e.g. select what belongs to every animal (98a1-4) 

II. Then select what follows (= belongs to)?? all of the “first remaining 
things"—from his examples, he means to select attributes that belong to 
all the groups one comes to by dividing animal into the most immediate 
sub-kinds. He mentions “bird” which is one of two examples he consis- 
tently mentions as extensive kinds (ueyıcra yevn) of animals appropri- 
ately identified in the Greek language (the other being fish).?* (98a5-7) 


21 Fora clear, though brief, discussion of the methodology outlined in this chapter, see 
Kullmann (1974, 196 ff.); for a recent contrasting view, see Charles (2000, 239-43). 

22 Pace Ross (1949, 663-64), there are compelling reasons to consider the expression các 
àvatopàç to be a reference to the lost collections of anatomical diagrams, collections 
referred to 28 times in Aristotle's zoological works and referred to in the ancient cata- 
logues of Aristotle's writings (e.g. D.L. 5.25.15-16; cf. references to collections of Divisions 
at 23.10-11, 24.6). First, this is the only use Aristotle makes of this term, so that if it had 
a different sense here it would be unprecedented; second, as we will see, unlike other 
chapters in the Posterior Analytics, all the examples in this chapter are zoological, and 
the second and third are technical examples that require knowledge of animals that can 
be acquired only by wide ranging dissections on many different kinds of animals. The 
first example, by contrast, draws much more obviously on the language and techniques 
of division discussed in chapter 13 (96b35 ff.). In fact, the use of "dissection" here may 
provide some insight into what these works were, since the usage here suggests that the 
information imbedded in these works was helpful for determining the extension of a part 
relative to other parts. 

23 The expressions “select what follows S" and “select what S follows" are borrowed from the 
Prior Analytics chapters referred to earlier, and are roughly equivalent to finding what 
“belongs to every S" and what "S belongs to every one of" (cf. 1.27.43b1-37, 1.28.44a37-b6, 
1.28.44b20-36). 

24 See PA 1.2.642b14-16, 1.4.644b1-8; HA 1.6.490b7-9. 
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He then explains why we are doing this: 


For it is clear that we will already be able to state on account of what the 
attributes that follow belong to things that fall under the common kind, 
e.g. why they belong to man or horse. Let A be assigned to animal, B to 
what follows every animal, and C, D, E to specific animals; surely it is clear 
why B belongs to D, for it is on account of A. (9827-11) 


It is important to note that the "explanation" formalized at the conclusion of 
this passage is not a demonstration according to the standards we saw articu- 
lated in Book 1: if the conclusion here predicates of one specific kind of animal 
a property that is common to all animals, it follows that it does not belong 
to the subject of the conclusion “in virtue of itself and as such.” The property 
may belong per se to animal, but even that is not guaranteed by the method 
outlined here, since something could belong to every animal because it is a 
property that belongs to every organism.?5 

In any case, nothing in this chapter's introduction led us to expect a demon- 
stration. The chapter is not introduced as a search for explanations of problems, 
but as a method for grasping problems. It opens: “In relation to grasping prob- 
lems (IIpóg dé tò £yet ta npoßANpara), one ought to select from both the dis- 
sections and divisions, selecting in the following way..." (9821-2). Consistent 
with the focus of APo. 2 on the intimate relationship between demonstration 
and definition, division was discussed in the previous chapter as useful for dis- 
covering what things are, and is now introduced in the context of discovering 
middle terms to be used in explanations. 

But if that is the intent, it is once again not obvious how the method that 
Aristotle here describes fulfills that intention. Certainly there appears to be 
an unstated background of problems of the form "On account of what does F 
belong to man/horse?" Moreover, the "selection procedure" described in the 
first seven lines, however obscure it is in its details, is supposed to provide a list 
of features that belong to all animals, or perhaps to a sub-set of animals includ- 
ing horse and human being. But all of this appears to be aimed at being able 
to provide an explanation for the problems implicit in the formalized explana- 
tion with which the passage ends. 


25 [referto these as A-explanations in Lennox (1987 [2001, ch.1]); McKirahan as “application 
arguments" (1992, 177-78). The genus is in the middle term position, so that you explain 
why some sort of animal has a property by noting that it is a property common to all 
animals. 
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W.D. Ross, following the 16th century Paduan Aristotelian Zabarella, gave 
the following gloss on what is going on: “this chapter is concerned with advice 
not as to the solution of npoßAnnarta...but as to their proper formulation" 
(1949, 662). That is a solution to the dilemmas posed by this passage that I 
have adopted in the past; but I am increasingly concerned about the fact 
that Aristotle nowhere hints that this is what he is up to. However, one line of 
evidence is clearly in its favor: the proper formulation of problems is clearly 
one of the primary goals of the chapters following this one. As those chapters 
clearly demonstrate, Aristotle sees investigation originating with problems 
close to perception, more familiar to us. 

Assuming this line of interpretation, then, Aristotle is indeed outlining a 
method for grasping problems. The recommendation is to posit the kind com- 
mon to the various things that are being studied (xà teSewpypeva), in this case 
“animal,” and then select features common to every animal. Suppose after 
consulting the result of dissections you find that hearts are common to every 
animal.?? There is now a sort of answer to your initial problems: Birds and fish 
have hearts because they are animals, all of which have hearts. But that implies 
that hearts do not belong to birds qua Bird or to fish qua Fish. This is an exact 
analogue of the example we looked at in APo. 1.4-5: by coming to recognize 
that isosceles or scalene figures each have 2R because they are triangles, you 
are recognizing that 2R is a proper attribute, not of these types of triangle, but 
of triangle as such. It is this convertible predication, 2R— Triangle, that is the 
subject of a properly formulated problem. And by the search procedure out- 
lined in the first example in APo. 2.14, you should be given the materials and 
methods to get hold of those problems. 

But note that, in each case, what Aristotle has not even hinted at is why all 
triangles have 2R or why all animals have some feature universally—other than 
to say "because they are all triangles" or “because they are all animals." In order 
to answer that question, one will need to know something essential about ani- 
mals or triangles that will explain why these attributes belong to them as such. 
To this point the “problems’—the why questions about some fact taken as 
known—are not of the kind prepared for strict demonstration. But by search- 
ing for the preliminary answers to these problems, we should eventually find 
candidates for strict demonstration, properties that belong (in this case) to 
animal qua animal. 

The next two, more technical, examples help to clarify what is going on. 
The previous example, Aristotle acknowledges, tapped into familiar concepts 


26 See Lennox (1994, 64 n. 21 [2001, 82 n. 20]) and (1987, 90-99 [2001 7-15] ). 
27 Aristotle actually would say “heart or heart analogue.’ 
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drawn from every day experience: bird, animal, horse, human being— he didn't 
even bother to identify the attributes in question, only variables. He recom- 
mendis carrying investigation well beyond such cases. 


At present we are speaking according to commonly assigned names, but 
one ought to investigate not only in these cases, but also if some other 
thing belonging in common has been observed—selecting it, we should 
investigate what it follows and what follows it, for example, having the 
third stomach and lacking upper incisors follows having horns and again 
having horns follows something. So it is clear why (òà ri) the identified 
feature will belong to these, for it is because having horns will belong. 


(98213319) 


There is no “kind term" for that which is common in this case; rather we have 
three verbal phrases— literally “that which has the third stomach," “that which 
lacks both upper and lower teeth," “that which has horns.’ The Greek expres- 
sions are even ambiguous as to whether they are referring to groups of animals 
with these features or to the features themselves. But (probably not coinciden- 
tally) there is an extensive discussion of the relationship among these three 
features in Aristotle's On the Parts of Animals.?? What that discussion stresses is 
that these three properties—multiple stomachs, the lack of upper incisors and 
horns—are (i) co-extensive and (ii) causally connected. In brief, the explana- 
tion offered there is as follows: the production of horns limits the amount of 
bony material left available for forming teeth, causing the lack of upper inci- 
sors; that in turn limits the extent to which food can be masticated, a problem 
dealt with by means of multiple stomachs (cf. PA 3.2.662b35-663a7, 663b28- 
6642; 3.14.674a30—b17). Without him saying so, then, what Aristotle has pro- 
vided here is a problem formulated appropriately for a proposed explanation. 
The possession of horns is identified as the feature on account of which having 
multiple stomachs belongs to all animals lacking upper incisors—but in our 
passage, he offers no justification for that choice. That, as we will see, is signifi- 
cant: a major theme running through chapters 15-18 is precisely the question 
of how to identify, once you have established that a number of properties are 
co-extensive, which (if any) of them is causally fundamental.?9 


28 Cf. Gotthelf (1987, 178-85 [2012, 164—71]) and Lennox (1991, 275-76 [2001, 49-50]). 

29 This is precisely the issue in terms of which certain counter-examples were posed to the 
deductive-nomological account of explanation initially proposed by Carl Hempel and 
Paul Oppenheim in 1948 (for a nice summary of the examples and the issue at stake, see 
Salmon 1989, 46-50). For example (due originally to Sylvan Bromberger [1962], though 
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There is a third example in this chapter that is also suggestive and helpful 
for framing a discussion of the following chapters. It is brief enough to quote 


in full: 


Yet another way [to grasp problems] is to select [predicates] according to 
analogy. For it is not possible to grasp one thing that is the same which 
sepion,?° fish spine, and bone should be named; but there will be things 
following these as well, as if there were some one nature of this sort. 
(98a20—23) 


Because each of these internal, bony structures is found in different great kinds 
(cephalopods, fish, quadrupeds) these structures will only be analogues. But 
if one searches among the features predicated of each of them, one may find 
features they have in common and consider whether they are due to a com- 
mon cause. In fact Aristotle thinks these parts are materially alike, and that the 
material likeness provides them with the ability to play a "skeletal" role in the 
three different kinds.?! And thus there may be a common explanation for their 
presence in each of the three kinds, even though they are only one by analogy. 
That is, beginning with problems such as “On account of what do sepia have 
a sepion?" or “On account of what do land animals have bones?" you may find 
a common answer, even though there is no common kind to be identified as 
there was in the first example. 

Chapter 14, then, appears to take as its starting point the idea that a certain 
problem has been identified, and you are in search of an explanation. Its focus 
is on identifying a set of procedures for finding a middle term relative to that 
problem. In some cases the subject of the problem will belong to an already 
identified kind and you can take that as your starting point. Making use of 
knowledge embedded in catalogues of divisions and dissections, you search 


according to Salmon, 189n12, this precise example never appeared in publication), given 
light shining on a flagpole of height / at a given angle a, there will be a shadow of length 
L. You can deduce the length of the shadow from the height of the flagpole and vice versa. 
But since the interaction of the light and flagpole determine the length of the shadow, 
while the shadow is not similarly implicated in determining the height of the flagpole, 
there seems to be more to explanation than mere deducibility. Aristotle, as we will see, 
discusses a number of similar examples. 

30 A Anevolutionary remnant of the shell found in most species of cuttlefish; cf. HA 4.1.524b23- 
30, 4.7.532b1. 

31 “There is even an analogue to the spines of fish in the soft-bodied animals; for example, 
in the sepia there is a part called the ‘sepion, in the squids what is called the ‘sword’ " 
(PA 2.8.654a20—23). 
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for attributes that belong to every member of that kind and that to which that 
kind belongs, relying on the method of division for “hunting down the what is 
it" discussed in the preceding chapter. If no kind has been identified relative to 
the problem you are working on—say, “On account of what do animals with 
no upper incisors have multiple stomachs?"—you can still use the method of 
asking what the subject belongs to all of and what belongs to all members of 
that subject class. Even when the features in need of an explanation are only 
analogous, one should look to see if they have attributes in common, for they 
may have a common explanation. 

Chapter 15 is focused on characterizing ways in which different problems 
may be related to each other.?? Aristotle distinguishes three types of case and 
in each case how the middle terms proposed as the explanantia are related is 
the key: 

Case 1. Once one identifies a middle term for initially distinct problems, it 
may turn out that the middle term is the same. His “example” here is unhelp- 
ful because he doesn't identify the distinct problems, but only says that one 
might discover that the explanatory middle in all cases is “mutual displace- 
ment." Should this turn out to be true, it could lead you to the conclusion that 
these apparently distinct problems are actually instances of one, more abstract 
problem. Though the example here is not spelled out enough to be helpful, 
Aristotle has dealt with this very problem before, in APo. 1.5. That chapter is 
devoted to discussing cases in which, for a variety of reasons, one may fail to 
identify the appropriate universal subject for an unqualified demonstration. 
One of those reasons is that there is a universal common to the distinct prob- 
lems, but what they have in common lacks a name and so has not been identi- 
fied. His example is apparently taken from recent history—a recent discovery 
by his colleague in the Academy, Eudoxus:33 


That what is proportional alternates, though at one time proved sepa- 
rately as numbers, as lines, as solids, and as times, can be proven of them 
all by one demonstration; but due to all these things—numbers, lengths, 
times, solids—not being given some one name and differing in form 


32  Onething that is relevant to determining whether these chapters set the agenda for the 
tradition represented in the 38-book collection of problems is whether there are con- 
sistent attempts in those books to discover these sorts of relationships among initially 
distinct problems. I will conclude this paper by considering what we should be looking 
for in order to answer this question. 

33 The scholium to Euclid, Elements 5 says that the general theory of proportion presented 
there is due to Eudoxus. See Heath (1931, 190-91). 
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from one another, they were grasped separately. But now it is proved uni- 
versally; for it is not qua lines or numbers that alternation belonged, but 
qua this, which is posited to belong universally. (7417-25) 


In fact Aristotle uses this very example to illustrate how problems may be alike 
and different in different respects in 2.17: 


For example, why do proportionals alternate? For the cause in the case of 
lines and of numbers is different, and yet the same—qua line, different, 
but qua having such and such an increase, the same. (99a8-10) 


Here we see the alternando theorem treated as a problem—why do propor- 
tionals alternate? Aristotle is suggesting that there are in fact problems at the 
specific level that will have specific causal explanations appropriate to that 
level, but a more general problem and a way of characterizing the cause such 
that itis the same for both problems. Many problems at the lower level become 
unified at the higher level. 

Case 2. In some cases the problems may be genuinely different, but generi- 
cally the same.?* Here his example is helpful. Suppose you are concerned to 
solve the following three problems: 


a. Why are their echoes? 
b. | Why do mirror images appear? 
c Why do rainbows occur? 


Each of these is genuinely different, but Aristotle notes that they all involve 
reflection—“all these are the same problem in kind (for all are [cases of] 
reflection), but are different problems in form" (APo. 2.15.98a28-29). I take it 
that what distinguishes Case 2 from 1 is that here the types of reflection in the 
three examples are really different: there is no sense here that we mistakenly 
thought these were different phenomena but an advance in knowledge has 
shown us they are in fact all the same. Rather, sound, sunlight and patterns of 
shape and color can be reflected, but the form of reflection is very different.?5 


34  Itisunclearto me how different these cases are from those of type 1. Notice that in APo. 1.5 
Aristotle refers to the four types of proportionality as “different in form,” and in 2.17 says 
that qua line or number the cause is different but qua having a certain type of increase the 
cause is the same. 

35 Ina similar context in PA 11.639a19—b3, Aristotle distinguishes features, such as forms of 
locomotion, that are generically alike in animals but that “differ by a difference in form,’ 
from features, such as sleep and respiration, that are the same across kinds. 
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Case 3. Finally some problems are related because, while they are different, 
the middle term that is the answer to one is not “immediate”; it is subordinate 
to the middle term that answers the other. Again he provides an example, one 
that is again related to a complex and fascinating history:?6 “Why does the Nile 
flow more when the month is ending? Because there are more storms when 
the month is ending. But why are there more storms when the month is end- 
ing? Because the moon is waning” (APo. 2.15.98a31-33). Here the two proble- 
mata are: "Why is there increase flow in the Nile at month's end?" and "Why 
are there more storms at month's end?" For the sake of illustration, Aristotle 
asks us to imagine that the increase in flow is due to an increase in storms, 
and that the increase in storms is due to the waning of the moon, presum- 
ing (I suppose) that the moon's waning has some effect on the atmosphere. 
It is noteworthy that what is a premise in the explanation of the first problem 
becomes the problem to be explained in the second. Though Aristotle's lan- 
guage of one middle term being “under” another may imply this, he never 
states that what this example displays is a search for a more fundamental or 
immediate cause. In fact, it seems likely that in this case the moon's waning 
would be appropriate as an explanation for the periodic occurrence of storms, 
but inappropriate, because too remote, as an explanation for the flooding of 
rivers generally, let alone a particular river. 

What unites the discussions, in Cases 1-3 above, of the ways in which dis- 
tinct problems may be related is the methodology by which one goes about 
discovering that distinct problems are related, and how they are related. These 
discussions all presuppose a context of inquiry, that is, a process of question- 
driven causal search. And that context leads Aristotle immediately to his next 
philosophical issue. For what is, in our modern editions, the next chapter 
opens with the following aporia: 


Concerning a cause and that of which it is a cause one might be puzzled 
whether, when the effect (tò aittatév) is present, the cause (tò atttov) is 
also present (so if there is a shedding of leaves or an eclipse, the cause of 


36 See the essay by Stephen Menn in this volume, pp. 16-17. A work attributed to Aristotle on 
this subject is preserved only in a 13th century Latin translation, Liber Aristotelis de inun- 
datione Nili. For a text with English translation and commentary, see Aubert (2014). For a 
thorough discussion of the history of this text, who the original translator may have been, 
and its authorship, see Beullens (2014). The connection between this manuscript and the 
passage we are discussing is by no means direct. The problem which De inudatione Nili 
discusses and presents an explanation for is why the Nile floods in the summer rather 
than the winter, whereas in APo. 2.15 the problem is why the Nile increases in flow level at 
the end of each month. 


54 LENNOX 


there being an eclipse or a shedding of leaves will be present; e.g. if this 
is the possession of broad leaves or, of the eclipse, the earth being in the 
middle; for if it is not present, some other thing will be the cause of these 
things); and likewise, if the cause is present at the same time the effect 
also [is present] (e.g. if the earth is in the middle an eclipse occurs, or if 
broad leaves, leaf shedding occurs). (16.98a35-b4) 


What, precisely, is the aporia about which Aristotle is concerned? The puzzle is 
Aristotle's version of the classic "length of shadow-height of flagpole" problem 
referred to earlier—if the two properties are truly commensurate, how do you 
decide which is explanatory of which? One can see that this is the concern 
by looking to the next sentence in the text: "If this is how things are, [cause 
and effect] would be simultaneous and could be proved through one another" 
(98b4—5).37 This is a concern that has already been discussed in APo. 1.13, in 
the context of distinguishing two different kinds of demonstration, one pro- 
ceeding "through the fact”®® and another “through the reason why.’ Aristotle's 
concerns, in a nutshell, are two: First, is there something in the nature of the 
relationship between cause and effect that requires that they be commensu- 
rate? And second, once one has arrived at the stage of an inquiry achieved 
by the previously described "problems" method, where you have identified a 
number of properties that are appropriately commensurate, how do you take 
the next step of identifying which of these two terms refers to the property that 
is causally fundamental and explanatory of the others? 

He first illustrates his concerns by means of a demonstration in which the 
problem is at the lower, non-commensurate level of universality: Why do grape 
vines lose their leaves? The example is: 


Shedding Leaves: A Broad-Leafed: B Grape vines: C 
A belongs to all B, B belongs to all C, therefore A belongs to all C. (98b5-10) 


37 Barnes translates the verbs as simple futures, but in fact they are potential optatives, and 
since this concern is raised in the midst of stating an aporia and is the apodosis of a 
conditional, it is preferable to make the modal force explicit. It is also important to note 
that the verb is deixvunı, to show or prove, not drodeixvunı, the verb he uses for scientific 
demonstration. It is possible to construct a proof with either the cause or the effect in the 
middle term position—but only one of those proofs will be a demonstration, in which the 
middle term identifies the cause. 

38 Itis non-standard for Aristotle to use dnödeııg for such cases, since the proof that has the 
more familiar, non-causal middle term does not meet the criteria for unqualified demon- 
stration as he has defined it in APo. 1.2-6. There are a number of such uses in the Posterior 
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Here, while B is assumed to be the middle term, A and B are commensurate 
with one another, and both are of wider extension than C. He then notes his 
worry: "But you can also demonstrate that vines are broad-leafed by way of the 
fact that they shed their leaves. ... Hence every vine is broad-leafed and shed- 
ding is explanatory" (98b16—17). That is, since A and B are commensurate, why 
are we taking B to be the causal middle term? Notice that, once again, the prob- 
lem arises because we have been given no criterion by which to determine, 
when we have identified a commensurately universal connection, whether it 
is a causal connection— nor, if it is a causal connection, which of the related 
attributes is the cause and which is the effect.?? But this passage does assume 
that the connection between being broad-leafed and shedding leaves season- 
ally is a commensurate one, and the example takes it for granted that one of 
the two commensurate terms is the cause of the other. Moreover, the “demon- 
stration” that he is using by way of illustration is not an unqualified, or B-type, 
explanation. Whichever of the commensurate terms you use for your middle 
term, it is wider in extent than the subject of the conclusion. So in effect this 
example has only illustrated a case where we have moved the inquiry to the 
right level of universality to search for the cause of the robust connection 
between being broad-leafed and leaf-shedding. 

Is there, then, any indication in these chapters of how, at an earlier stage 
of inquiry, that commensurate relationship might be identified? As it hap- 
pens, yes. At the end of chapter 16, picking up on the leaf-shedding example, 
Aristotle begins to move toward a resolution of these issues. He asks: “if prob- 
lems are always universal and the cause is something whole, then must that of 
which it is the cause also be universal?” (98b32-33) He urges us to an affirma- 
tive answer: 


For example: shedding leaves is determined to some whole, even if this 
has forms, and it holds of these universally (either of plants or plants of a 
certain form). Hence in these cases the middle term and that of which it 
is the cause must be equal [in extension] and convert. For example, why 
do trees shed their leaves? If it is because of solidification of their mois- 
ture, then if a tree sheds its leaves solidification must hold, and if solidifi- 
cation holds— not of anything whatever but of a [sort of] tree—then the 
tree must shed its leaves. (98b33-37) 


Analytics, and they often seem to refer to cases where, at a certain stage of inquiry, one 
could think that one had produced an unqualified demonstration. 

39  Orasheimagines in the next chapter, whether the connection between them is due to a 
common cause. 
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Without fanfare, the *middle" that would provide an interim explanation 
for why various forms of broad-leafed trees shed their leaves—being broad- 
leafed—is now (implicitly) the minor (subject) term in the conclusion, and a 
material/efficient cause takes up residence as the causal middle. As in all the 
examples in these chapters, Aristotle has sketched a cognitive ascent to a level 
where subject and predicate in the conclusion are commensurate and a new 
middle term is identified as the cause. What had been taken as the cause when 
this example first appeared— being broad-leafed—is now identified with the 
sort of tree that sheds its leaves, and solidification of the moisture (presumably 
sap) is identified as the cause of such "trees" losing their leaves. 

Near the end of his discussion of the search for explanations relative to spe- 
cific problems, he fleshes out this example considerably, comparing it to a geo- 
metric example of a property (external angles equal to four right angles) that 
belongs to both triangles and quadrangles but extends beyond them. 


The cause, that of which it is the cause, and that for which it is a cause 
are interrelated in this way. If the subjects are taken case by case, the 
effect has a wider extension (e.g., having external angles equal to four 
right angles extends further than triangle or quadrangle); but if they are 
all taken together, the effect is equal in extent...; and likewise with the 
middle term [i.e. the cause]. And the middle is the definition of the first 
extreme, which is why all sciences come about through definition. For exam- 
ple, shedding of leaves follows every grape vine, and extends beyond, and 
follows every fig tree and extends beyond, but it does not extend beyond 
all. Indeed if we grasp the primary middle, it will be an account of leaf shed- 
ding. For there will be a first middle in the one direction (that all are such 
and such); and then a middle for this (that sap solidifies, or some such). 
What is the shedding of leaves? The sap solidifying in the connection with 
the seed. (APo 2.17.99a16—29; emphasis added) 


The reader should again be reminded of the examples in APo 1.4—5. One could 
imagine a young Greek growing up on a vineyard and watching the vines lose 
their leaves year after year, eventually concluding that this is a property dis- 
tinctive of grape vines. At a certain point in his life he visits places with fig 
trees and sees that they do as well, and gradually learns that many plants do 
this. He begins to consider whether they all have something in common that 
causes this to happen, and realizes they all have broad leaves.^? At this point he 


40 It is important to note here that in a passage I won't be able to discuss, 99a30-b7, Aristotle 
considers the important question about whether the same effect could have a different 


POSTERIOR ANALYTICS AND THE ARISTOTELIAN PROBLEMATA 57 


may posit this as the cause of shedding. But at a later stage of research a new 
problem may occur to him: Why do all broad-leafed trees lose their leaves? And 
that leads to a search for what precisely happens to the broad-leafed plants at 
the time of the year when they lose their leaves. When Aristotle says that there 
will be “a first middle in the one direction,’ I take it he is referring to the identi- 
fication of the appropriate subject of shedding leaves—being broad-leafed— 
that initially serves as the middle term in accounting for why specific kinds of 
broad-leafed plants shed their leaves. This interpretation is confirmed by him 
next saying that there will be a middle "for this"—i.e., for the commensurately 
universal problem of why broad-leafed trees lose their leaves. Here Aristotle 
also ties his discussion of finding problems appropriate for causal demonstra- 
tion back to the account of the relationship between definition and demon- 
stration in APo. 2.8-10: he concludes by simply stating that the causal middle 
of the demonstration will also be a definitional account of the explanandum. 
As it was with eclipse and thunder, so now it is with leaf-shedding.^! 


5 Looking towards the Problemata 


If there are significant connections between these chapters and the 38 books 
of the Problemata included in Bekker's edition of the Corpus Aristotelicum, 
there ought to be evidence that goes well beyond the fact that they each are 
factual statements about which the question 81d ti; is asked. I conclude by list- 
ing the sort of evidence that we should hope to find, at least occasionally, in the 
discussions and proposed solutions to those problems. 


i Particularly in ch. 14, but implicitly throughout all four chapters, there 
is a presumed background of information hierarchically organized in 
divisions, such that one can easily identify universal predicative rela- 
tionships between the subject of the problem and items on these lists. 
Is there, then, in the Problemata, evidence that those who are “work- 
ing" on a problem are making use of information organized in this way? 


cause in different kinds—e.g., could being long-lived be due to different causes in four- 
legged land animals versus birds (99b4—7)? Though it appears he leans toward supposing 
that either they are not really the same effect if the cause is truly different or though 
named differently they actually are cases of the same effect, he appears to leave the ques- 
tion open. 

41 This interdependency of definition and causal demonstration is one of the primary 
themes of Charles (2000). He discusses its appearance in APo. 2.1617 on pp. 204-209. 
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In particular, is the language of "selecting from divisions" and looking for 
^what follows X and what X follows" in use? 

2. Chapter 15 outlines three different ways in which different problems can 
nevertheless be related, such that by looking for and finding these rela- 
tionships we work our way toward more fundamental causal relation- 
ships, and in certain cases identifying appropriately commensurate 
relationships prepared for unqualified demonstrations. Is there evidence 
in the proposed "answers" in the Problemata that the authors are search- 
ing for these sorts of relationships among distinct problems? 

3. Chapters 16 and 17 assume that inquiry will or has reached the stage 
where the subject and predicate of the problem for which we are looking 
for a causal explanation are commensurate, and there is a long, aporetic 
discussion of whether, in such cases, the cause must also be commensu- 
rate with the subject and predicate of the problem. In discussing that 
issue, a number of examples are used to trace cognitive progress from 
treating a property, which is commensurate with some attribute that 
belongs to a number of different kinds, as the cause of its presence in 
those kinds to treating the purported cause and effect as the problem, 
and a more fundamental cause of that commensurate relationship is pro- 
posed. Being broad-leafed goes from being the cause of leaf-shedding 
belonging to various kinds of trees to being the subject of a more abstract, 
convertible, problem. Are there examples in the Problemata of this sort of 
cognitive ascent, or at least of the search for these more fundamental 
problems? 


These chapters of the Posterior Analytics, as I have been insisting for many 
years, provide crucial evidence for how Aristotle understands the advance of 
research on a subject from perceptual experience, which serves as the founda- 
tion of scientific knowledge of a domain, to a grasp of the fundamental causal 
relationships that hold in that domain. They are also evidence that formulat- 
ing problems, proposing explanations for those problems, and moving to the 
level where the problems related to a subject involve subjects and attributes 
that are commensurate— primary universals, as Aristotle calls them—is an 
important step toward identifying scientific first principles. If the answers to 
questions 1-3 above are positive, then the Problemata carry on a central aspect 
of scientific inquiry as it is represented in the Posterior Analytics.” 


42 Itake this opportunity to thank Andrea Falcon for many enjoyable discussions about 
Aristotle's discussion of 'problems' in the Analytics and how that discussion might be 
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CHAPTER 4 


The Problemata's Medical Books: Structural 
and Methodological Aspects! 


Katerina Oikonomopoulou 


One of the most intriguing features of the pseudo-Aristotelian collection of 
Problemata concerns the prominence of medical information in its content: 
medical topics are mostly concentrated in two extensive groups of books, 
namely, 1-1, and 31-38, which are placed at the head and conclusion of the 
collection, respectively. This arrangement possibly hints at a deliberate plan 
to make the medical enquiries distinctive, although the reason for this is never 
openly proclaimed.? On the other hand, although it is clear that the authors 
of the Problemata took care to organise medical problems into books accord- 
ing to topic (ranging from the origins of health and disease, to investigations 
concerning therapy, pharmacology, physiology and anatomy), it is harder to 
determine the relationship of the individual medical books, as well as of the 
individual problems that comprise each medical book, to one another. Indeed, 
more often than not the medical books, far from offering an orderly exposition 
of their respective topics, give the impression of disjointed assemblies of het- 
erogeneous causal enquiries. 

My main concern in this chapter will be to draw attention to some key ele- 
ments of structure and method that are common across the Problemata's med- 
ical books. That is not to say that I wish to underplay the differences between 
them: like the Problemata as a whole, the medical books are products of pro- 
gressive accumulation, rely on different sources, and reflect the approaches 
of different scientists.? What I hope to clarify however are some important 


1 The completion of this chapter was possible thanks to the support of the Alexander von 
Humboldt Foundation, and the research programme "Medicine of the Mind, Philosophy of 
the Body: Discourses of Health and Well-Being in the Ancient World,” directed by Philip van 
der Eijk at Humboldt University Berlin (of which I was a member between February 2012- 
February 2014). I would like to express my gratitude to all my colleagues in the programme, as 
well as to Stephen Menn, for the interest they showed in my research, as well as to the most 
helpful feedback they offered on different aspects of my work on the pseudo-Aristotelian 
Problemata. 

2 Flashar was the first to note this ring-like schema (1962, 318-20). 

3 See Flashar (1962, 323-25), Louis (1991, 1: xxx-xxxv). 
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questions pertaining to the criteria that dictate the selection and organisa- 
tion of medical knowledge within the work, and the broader intellectual goals 
served by its exploration of medical topics. It is hoped besides that the answers 
will, at least in part, help shed light on the Problemata's internal economy as a 
text which is all too often dismissed as a mindless compilation. The necessity 
of such a line of study is felt all the more strongly if we consider the work's rich 
afterlife: in subsequent centuries it spurred the writing of other collections of 
medical and naturalist problems, thus ensuring the transmission and dissemi- 
nation of a key segment of ancient scientific thought.* 


1 The Cohesion of the Problemata's Medical Books: 
Topics and Macrostructure 


The Problemata's choice and distribution of medical topics is unique within the 
extant corpus of Greek and Latin medical and scientific writing, and does not 
correspond to any known divisions of the medical art. Only the very first book 
explicitly associates itself with medicine, through its title: doa latpıxd (“enqui- 
ries pertaining to medicine"). The heading is apposite, as the enquiries focus 
on the causes of health and disease (problems 1-2, 5, 7) and the connections 
between disease and environment (problems 3-4, 6, 8-29), concluding with 
a section on pharmacology and therapeutics (problems 30-57).5 Of the ten 
books that follow, seven collect rather specialised enquiries, on physiological 
phenomena and conditions connected with sweat (book 2), drunkenness (3), 
sex (4), fatigue (5), bodily position (6), chill and shivering (8), scars and bruises 
(9). It is their interest in different functions or states of the human body that 
justifies our characterisation of these books as “medical,” along with the fact 
that they align with the interests of the first book, insofar as they too explore 
the physiological mechanism behind the phenomena in question, enquire 
after pathological conditions and/or therapeutical prescriptions associated 
with them, and discuss the role of the environment.® Books 7 (on sympathies) 
and 10 (on animal biology, comparing humans and animals in terms of their 
reproductive habits, character of offspring, general physical or behavioural 
attributes, and organic functions) discuss the human body in terms of its anal- 
ogous functions to other physical bodies, animate and inanimate. In book u, 
finally, enquiries on the human voice alternate with discussions of phenomena 


4 See De Leemans and Goyens (2006). 
5 On book, see Flashar (1962, 385-86), Louis (1991, 1: 1-8), Ulacco (2011), Mayhew (2012). 
6 Cf Marenghi' selection (1965): books 1-9, 14, 31-38. 
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such as the echo and sound, thus opening the ground for the predominantly 
naturalist investigations that will follow (in books 12-30)." The human body re- 
surfaces as the focus of investigation in the last eight books, which concentrate 
on different anatomical parts: the eyes and vision (book 31), the ears (32), the 
nostril (33), the mouth (34), touch (35), the face as a whole (36), the body as a 
whole (37), and complexion (38). 

A more detailed consideration however allows us to gauge some principles 
of selection and organisation that enable appraisal of the medical books as 
results of thoughtful planning on the part of the Problemata's authors and 
redactors. In the first instance, we may note that standard topics of ancient 
medical literature, such as surgery and gynaecology, are almost entirely absent 
from the Problemata's medical books, as are anatomical investigations con- 
cerned with the internal parts of the body (such as the bones).? Similarly, 
therapy and dietetics (foods, regimen and pharmacology) only have a pres- 
ence (most prominently, in the first and third books) insofar as the proper- 
ties of drugs and foodstuffs, and their interaction with the human body are 
concerned; practical prescriptions on regimen and healing are on the whole 
absent. Secondly, the opening group of medical books appears to move from a 
general first book on medicine, to more narrow-focussed physiological inves- 
tigations, while in the closing set the progression is from specific anatomical 
parts located at the top of the body (the head) to the whole face, the whole body, 
and complexion (again pertaining to the entire body). In addition, the topics 
treated in the second group of medical books in part echo or reduplicate those 
of the first group: such is especially the case with the enquiries concerned with 
vision in book 31 (31.2, 4-11, 14-17b, 19-22, 25-28, reminiscent of similar discus- 





sions in book 3)? shuddering (33.16, 18; 35.1, 3, 5, 9, 37.4, reminiscent of similar 
or identical discussions in book 8),!° discussions of the role of the environ- 
ment and sweating in books 37 and 38 (371-3; 38.1, 3-8, reminiscent of similar 
discussions in books 1 and 2, respectively), and others.'? Thirdly, books 1, 7, 10 
and u, as we saw, explore the human body in close interaction with its natural 


7 Moreover, these books encompass topics falling under the scope of letters (book 18), 
music (19), meteorology (23-26), and moral theory (27-30). 

8 Cf. the Hippocratic corpus (see treatises On Fractures, In the Surgery, On Joints and 
Mochlicon, On Female Nature, Female Diseases, On Sterile Women, On the Excision of the 
Foetus), as well as other medical authors, such as Diocles (see frs. 17-24c, 160a—167, 168-75 
van der Eijk), or Soranus (Gynaecology). 

9 E.g. 3.9-10; 20; 30. 

10 8.8, 8.12-13, 8.15, 8.19, 8.21. 

11 As noted by Mayhew (2011, 2: 411), in the case of book 37. 

12  E.g. 31.26 (cf. 10.50), 33.10 (cf. 10.18, 54). 


64 OIKONOMOPOULOU 


environment, or compare its functions with those of other bodies, thus putting 
the focus on its place in the broader order of nature (note especially the title 
of book 10, ertroun puomeav [epitome of natural problems"], which underlines 
that biological functions constitute part and parcel of the investigation of 
nature).?? Last but not least, thematic overlaps between medical and naturalist 
books further consolidate the impression that their discussions are meant to 
be examined in close conjunction. Thus, the climate, water, winds and their 
impact on humans are discussed not only in book 1 but also in book 14" and in 
the meteorological books (23-26); while discussions of phenomena connected 
with the sea are not limited to book 23, but also include enquiries into the ears 
of divers in book 32 (32.2-3, 5, 11). 

The limitations imposed to the range of medical material selected for inclu- 
sion must surely be purposeful, given that Quellenforschung has demonstrated 
that the authors of the Problemata's medical sections were in contact with a 
rich background of medical, biological, naturalist and historical sources.!? If so, 
it would speak of a method of selection that sought to serve the aims of a theo- 
retical study of medicine, leaving aside its more practical aspects. This is fully 
in tune with the underlying concern with highlighting, at key points, areas of 
convergence between medicine and naturalist investigation; and it must also 
be intrinsically connected with the fact that medical topics act as a frame to 
the collection as a whole, with the second group of medical books being, in 
certain respects, the mirror-image of the first. We may recall Aristotle's circum- 
spect attitude to medicine in two well-known passages of the Parva naturalia, 
according to which natural science and medicine can overlap in terms of their 
interests, but only up to a certain degree: the natural scientists conclude their 
investigations with the study of medicine, while the doctors who practice their 
art in a more philosophical manner base their theories on the principles of 
natural science (oi u&v veAevtácty eis Ta nepi lovpucí]c, ol £x THY mepl PioEWS 
&pyovcou nepi tfc larpuchs, De sensu 1.436a20—b2)./5 The Problemata may well 


13 See Flashar (1962, 503-504), Louis (1991, 1: 149-55), Mayhew (2011, 1: 279-81). 

14 Marenghi (1965) includes it among the medical books. 

15  OntheProblemata's sources, see (in overview), Flashar (1962, 333-41), as well as individual 
commentary sections. On the use of Hippocratic sources in particular, see Bertier (1989), 
Jouanna (1996a) and (1996b), and Thomas in this volume. See also Ulacco (2011, 66-80). 

16 Cf. parallel statement in Resp. 480b22-31. However, these views are not the full story, as 
we know that the philosopher in all likelihood wrote extensive works on medical matters. 
The surviving lists of Aristotle's works attribute to him works entitled iatpıxa (in 2 books: 
D.L. 5.21 #110), nepi ioxpucíic (in 2 or 6 books: Anon. #110), rpoßANuarta latpuxd (in five books: 
Ptol. #70). See Moraux (1951, 10-1, and frs. 373-79 Rose?, 353-62 Gigon. See Mayhew 
(2012), on book 1’s possible ties to those lost works. On Aristotle's and his pupils’ interests 
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be seeking to respond to this Aristotelian position, its macrostructure drawing 
special attention to medicine as a field that, while distinct from that of natural 
science, can nevertheless contribute helpful insights to the broader investiga- 
tion of nature.!” 


2 The Cohesion of Problems within (and Beyond) the Medical Books 


The Problemata's contents tend to be punctuated by loosely-knit units of 
thematically-related enquiries, which usually do not fully encompass all of 
the thematically-similar material in a single sequence, but are interspersed 
across the length of a single book. In the first book for example, problems 1-4 
and 13-16 deal with the topic of change generally, while problems 8-12 and 
17-29 discuss specific environmental conditions that produce disease; prob- 
lems 40-43 and 47-48, finally, deal with drugs that loosen or purge the stom- 
ach and bladder. Similarly, in the fifth and eleventh book, problems 5.15-20, 
5.23-26 and 5.39-41 explore fatigue in connection with running and walking, 
and 11.35-36 and 54-55 discuss stammering, respectively.!® Such a meander- 
ing sequence might be tied to the cognitive processes and patterns of scien- 
tific research that were adopted by the different authors who gave input to the 
Problemata's medical books: free to take up, develop in different directions, or 
re-consider various lines of enquiry, they left a vast record of overlapping sets 
of problems and solutions on select medical topics, which were however never 
distilled into a tightly focussed, methodical exposition, of the kind that we find 
in Aristotle's biological works. 

Yet despite their disjointed format, the Problemata's medical books must 
have afforded opportunities for productive reading throughout their afterlife, 
otherwise they would never have inspired the composition of later collec- 
tions of medical-naturalist problems which, far from seeking a more orderly 


in medicine, see Longrigg (1995), Lombard (2004), van der Eijk (1995) and (2005, 139-275), 
van der Eijk and Francis (2009). 

17 Flashar attributes medicine's special position to the medical point of view that, in his 
view, runs through the Problemata as a whole (durchgehende[...] medizinische|...] 
Betrachtungsweise; 1962, 330). The opposite seems to be the case, however: what I believe 
is at stake is the integration of medicine into a naturalist's point of view, hence the fact 
that the work's medical topics are approached from a theoretical standpoint. 

18 Cf. also 3112-13 (on the senses on the right), 15-16 (on shortsightedness), 17a-b (on double 
vision), 26-27 (on strabismus); 32.2-3, 5, 10-11 (all on the ears of divers); 34.7-9, 1-12 (on 
breathing). 
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exposition, aimed at reproducing the Problemata's miscellanistic surface.!? 
I argue that one of the advantages of the medical books’ format lay in the abil- 
ity to encourage comparative appraisal of problems, solutions, or specific argu- 
ments. In their current version, this is achieved in the first instance through 
the use of internal cross-references. These are usually introduced with two 
standard formulas, namely, “this is the same problem" (tadtd à' ¿oti npóßànpa), 
or "to this we shall give the same answer that we gave to the previous problem/ 
the problem above" (xai mepi tovtov TadvTA époüpev TA npotepw/endvw). In addi- 
tion, the passive verb elpyraı (“it has [already] been stated") is used in order 
to denote that a specific argument or theory that has already been offered is 
relevant in the context of a new answer as well. Thus, problems 2.37 and 2.39 
both direct their readers to problem 2.36's answer, the former by referring to it 
with the phrase tà mpotépw (which underlines the close sequence of the two 
enquiries), and the latter with the phrase &n&vo, which serves as a pointer to 
an earlier, but not immediately preceding, part of the text. Problem 3.13 cross- 
refers to the conclusion of the previous one (3.12), namely, “that drunkenness is 
due to the upper parts being heated has been stated (eipnraı),’ as fundamental 
to its own argument that the anti-intoxicating properties of sweet substances 
(including sweet wine) consist in theirsticky quality, thanks to which they block 
the passages (pot) through which the wine's heat rises up (872b34—873a1).?° 
Finally, problem 3.22 adduces as part of its explanation why well-mixed wine 
causes more serious hangovers than the unmixed variety the argument that 
unmixed wine has the ability to concoct everything else, which leads, in turn, 
to the closing statement “this is the same problem.’ The statement cross-refers 
to the immediately preceding problem (3.21), whose investigation of why the 
stomach becomes drier (rather than moister) when one drinks a lot hinges 
upon the question how the body concocts wine, depending on the quantity 
in which it is consumed (the answer is that large quantities of wine are not 
concocted by the stomach, but end up in the bladder). In this instance, then, 
the cross-reference serves to underline the scientific process that is central to 
both problems’ explanations, namely, concoction. (Cf. 5.39-40.) In this way, 
internal cross-references highlight the applicability of certain explanations or 
arguments across enquiries, thus drawing attention to the latter as parallel, or 
overlapping manifestations of the same phenomenon. 

Secondly, the use of associative transitions ties even thematically unrelated 
problems together prompting their examination as interconnected units, 


19 SeeOikonomopoulou (2011), on Plutarch's Sympotic Questions. 
20 Cf. 3.9—10, 4.23-24, 10.2223, 11.6.899b9-10, possibly cross-referring to 11.3.899a13, with the 
phrase: orep xoi dinnöpnrau. 
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rather than as standalone enquiries. A characteristic example is afforded by the 
first five problems of book four (on sexual intercourse). The opening three dis- 
cuss sex in connection to the eyes and vision (why it is that, during intercourse, 
the eyes are cast upwards (4.1); why they sink (4.2); why they lose their sharp- 
ness (4.3)). Next, the discussion proceeds to the question of why hair growth 
accompanies sexual maturity in humans (4.4), and why being barefoot may 
not be beneficial when having sex (4.5). The common thread, namely, the focus 
on different anatomical parts of the body, is clear enough. But there is also a 
subtler network of associations underpinning the transition from one problem 
to the next: on a broad level, we note a movement from the uppermost parts 
(the eyes) to the lowermost (the feet), which, if we study the problems more 
closely, is foreshadowed by the discussion of the eunuchs' swollen legs and 
loosened bowels (due to the transference of their body's moisture downwards) 
in problem 4.3 (876b31-32); as well as by the discussion of hair, which prob- 
ably implies both facial and pubic hair, in problem 4.4 (876b33 ff.). Problems 
5.35-37 provide another example. Even though they treat independent top- 
ics under the umbrella of the book's wider theme, fatigue, these lead to one 
another via associative links: thus, 5.35 brings up the issue of irregular walking, 
alternating between pauses and movement, as responsible for why short walks 
are fatiguing;?! 5.36 picks up on 5.35's reference to bodily movement, and seeks 
to explain why it is heat-producing. 5.37, in turn, follows up on the reference 
to the cold air at the end of 5.36: there, it is mentioned as the factor that cools 
the body of somebody who walks; now, it is thought of as the cause behind the 
riders' and runners’ tears. In other medical books as well, problems which treat 
different topics can succeed one another on the basis that they invoke a similar 
explanation (for example, 10.1 and 10.2 attribute coughing and blood flow from 
the nostrils (respectively) to the same physiological process, namely, the fact 
that humans have the largest and moistest brain), or by means of antithetical 
thinking (for example the thin blood in 10.2, leads to reflection on thick flesh 
in 10.3, the thick flesh of women and children in 10.4, and the thinner skin of 
humans in comparison with that other animals in 10.5).?? In this way, associa- 
tive links put into relief key concepts (the body as a series of interlinked parts, 
the moist brain, the role of heat and cold) that carry special significance for 


21 The problem is based on Thphr. Lass. 14-15. See Fortenbaugh et al. (2003) ad loc. 

22 The technique of association is more familiar to us from imperial problem-collections 
(namely, Plutarch's Sympotic and Natural Questions, the Medical Problems of pseudo- 
Alexander of Aphrodisias, or the anonymous corpus of Supplementary Problems), where 
it probably constituted a conscious choice on the part of their authors. 
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medical enquiries, as well as providing mnemonic threads for navigating the 
medical books' contents. 

Thirdly, revisiting enquiries, either within the same book or across differ- 
ent books, encourages alternative perspectives on the same problems.?? When 
we are in the context of the same medical book, replications of material are 
concentrated towards the end: this suggests that scientists likely read back 
to the beginning, in order to select problems suitable for fresh investigation. 
Problems 334, 33.5 and 33.17 provide a characteristic example: 33.1 asks why 
sneezing stops hiccuping, but not belching. After clarifying that belching is an 
affliction of the stomach (and therefore unaffected by sneezing), while hiccup- 
ping of the lung (which is connected to the nose and brain through the pro- 
cess of respiration), the problem goes on to explain that the hiccup is caused 
by a lack of concoction: sneezing however, just like vinegar and holding one's 
breath, causes both the nose and lung to heat up, thus helping to achieve con- 
coction, and thus to stop the hiccupping.?* Problem 33.5 asks why sneezing 
and vinegar stop hiccups, essentially making use of the same explanation as 
334, but with improvement in clarity (especially on the movements of breath 
and moisture within the body). Lastly, 33.17 re-focusses the question (it asks 
simply, why sneezing stops hiccups), picking up elements from the solutions 
of both the previous problems for its own answer. Even though each problem 
formulates its question in different terms, the explanations of all three pres- 
ent considerable overlap, each one adding a slightly different perspective on 
the enquiry at hand. In the case of enquiries that are replicated across dif- 
ferent books, the change of context allows for an evaluation of the problem 
from a different perspective: thus, the enquiry of 1.48 (why fragrant seeds and 
plants are diuretic) is replicated almost verbatim in 12.12 and 20.16, both of 
which add some more information. In 1.48, the enquiry is found in the context 
of problems that discuss the effects of various drugs on the body. In 12.12, it 
is found in the context of enquiries that discuss the properties of other fra- 
grant things (plants and substances, such as wine). In 20.16, finally, it has been 
inserted within a book that discusses shrubs and vegetables. This replication 
not only invites reflection on different possible classifications of fragrant seeds 
and plants (as drugs, as a special category of fragrant substances, or as (edible 
or inedible) plants), it also allows us to comprehend the terms in which the 


23 Cf. discussion in Flashar (1962, 323-25). 

24 The meaning is not very clear: the author seems to argue both that sneezing causes con- 
coction of breath and moisture (961b12-13), and that it causes the enclosed air that causes 
the hiccup to break up (pyyvucı) (b26-27): presumably the release of that confined air 
enables its concoction. 
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Problemata's medical and naturalist books are inter-complementary: doctors 
who seek to heal their patients and naturalists interested in classifying plants 
or explaining their different properties alike ask essentially the same questions 
about fragrant seeds and plants. 

Cross-references, association, and the presence of parallel problems within 
the same book, or across books, ensure that the reader of the Problemata's 
medical sections draws connections between often distant problems; antici- 
pates parallel treatments of certain topics later on, or in different contexts; 
makes note of the fact that certain theories or concepts may be applicable to 
different kinds of enquiries; and, last but not least, is able to evaluate the paral- 
lel solutions in terms of their cogency. These responses, which rely on a process 
of reading the Problemata's medical books sequentially, or re-reading them, 
are essential to the critical comprehension of the collection's medical subject- 
matter, as well as to the broader understanding of medicine as a component of 
naturalist investigation. 


3 Questions and Answers in the Medical Sections: 
Format and Causation 


The medical books of Problemata treat, as the terms themselves suggest, 
problems of medical content. How should one go about with the investiga- 
tion of medical subject-matter, however? Neither Aristotle nor his successors 
bequeathed to us a theory of posing and solving problems that is tailored to 
medical problems in specific. We only possess his well-known definition of 
the dialectical problem in the Topics (1.1104b1-18), his discussions of scien- 
tific problems and guidelines for solving them demonstratively in the Posterior 
Analytics (2.1.89b23-35), as well as actual examples of naturalist problems 
that he poses and solves in his works (especially his zoological writings).25 
These, together with examples in other medical and Peripatetic literature 
(including the Anonymus Londinensis, Theophrastus' On Sweat and On Fatigue, 
or pseudo-Aristotle's On the Flooding of the Nile)?9 are nevertheless useful for 
understanding the wider context of the medical books' method of posing and 
solving problems. 

In the overwhelming majority of cases, the Problemata investigates medi- 
cal topics by means of issuing problems introduced with àià ti . . .; (“why . . .?"), 


25 On these, see Lennox (2001a). 
26 Aubert (2014, 646 F1). I would like to thank Stephen Menn for bringing this very interest- 
ing text to my attention. 
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which enquire after the causes of various physiological phenomena or condi- 
tions. A handful of enquiries, most of them concentrated in the second part of 
the first book, are introduced by nötepov...n (od) ...; (“is it the case that... or 
(not) ...?") The same part also offers the greatest diversity of question-formats, 
including questions introduced by tig... (7j àpex]); (“what is the virtue of...?”) 
(1.30, 1.33), or tà SHAov...; (“by what is it clear . . .?”) (1.31). It also yields examples 
of enquires concerned with quality, introduced by roia 8&t... (7) .. .; (“which 
[wounds must one cauterise]... or [which must one cut]...?") (1.32, with the 
question expanded in 1.34; cf. 17.3, m&¢...;), as well as a few cases of problems 
that lack a question-format altogether: these are 1.55—56, which are articulated 
as dei-injunctions (“one should... ."), and 1.57, making a general observation 
that "some diseases come from fire, whereas others come from dampness" 
(elei de). 

The issuing of enquiries in interrogative format was not unfamiliar to 
the ancient medical tradition, as attested by several examples within the 
Hippocratic corpus. The Apa/&pa-enquiries of the Epidemics, Prorrheticon, and 
Coan Prenotions are the most characteristic in this respect: as a rule, they are 
issued with an exploratory aim, in order to prompt the further investigation 
of facts, or the meaning of certain symptoms (hence the fact that they are 
rhetorical questions, which receive no answers).?7 But not infrequently, they 
also seek to enquire after the causes of certain conditions: “he did not shiver 
on the seventh day (ov« epptywoev Eßdoun). Is it perhaps because his belly was 
disturbed? (Apa drı Y yaorıp mpoetapdyOn;)” (Epidemics 4.25 = Littré 5, 168).28 
Causal enquiries formulated with dı& ti also occur, suggesting a particular con- 
cern with reaching an accurate understanding of the factors that affect the 
human body, or can generate disease and other conditions:?9 “we must con- 
sider these things" (sc. the different directions of various pains and ailments), 
suggests the sixth section of the Epidemics, “in what way (önn), from where 
(68ev), and for what reason (cık ti)” (6 = Littré 5, 280).3 Texts such as Regimen 
in Acute Diseases even posit that it is essential for medicine's very credentials as 


27 Epid. 5: Littré 5, 172, 352; 6: Littré 5, 278 (nötepov pa). Prorrh. 1: Littré 5, 510, 514, 516, 534, 
550, 552, 554, 558, 562, 564, 566, 568. Coac.: Littré 5, 600, 602, 606, 620, 622, 624, 626, 628, 
634, 636, 638. 

28 See also Epid. 6: Littré 5, 288, 296; 7: Littré 5, Prorrh. 1: Littré 5, 522, 548, 550, 552, 560, 568, 
570. Coac.: Littré 5, 642. 

29 See, in this respect, esp. VM 20 = Littré 1, 620-624 = Jouanna 145.17-148.2, with Schiefsky 
(2005) ad loc. See also Vegetti (1999), Jouanna (2005), and Barton (2005). 

30 Cf. Epid. 7 = Littré 5, 282. 


THE PROBLEMATA'S MEDICAL BOOKS 74 


an art to probe into issues such as the reasons why doctors prescribe different 
regimens for acute diseases: 


For instance, it has not been ascertained (dxatapddyta ov xoi rad’ 
éotiv,) why (8tà ti) in acute diseases some physicians think that the cor- 
rect treatment is to give unstrained barley-gruel (nrioavas dömdnrous) 
throughout the illness; while others consider it to be of first-rate impor- 
tance for the patient to swallow no particle of barley, holding that to do 
so is very harmful, but strain the juice through a cloth before they give it. 
Others again will give neither thick gruel nor yet juice, some not before 
the seventh day, others at no time until the disease reaches a crisis. Now 
certainly physicians are not at all in the habit of even raising such ques- 
tions (páda Lev odv oddé rpofid0.ecOot tà toradra CyThuata elfiouevor elotv 
ot intpot); even when they are raised perhaps nothing is learned (tows dé 
ovde npoßaMópeva yırworetau). Yet the art as a whole has a very bad name 
among laymen, so that there is thought to be no art of medicine at all. 
(Acut. 7-8 - Littré 2, 238-240; Jones trans.)?! 


We may compare this with problem 2.21, which enquires after whether it is bet- 
ter to induce sweating in the summer, rather than in winter (nötepov Set uäMov 
tod Bepoug rogato xevdtety Td iBpoOv ý Tod yeiuAvoç; 868a25-34). The formulation 
mótepov ... Ñ ..., is familiar from Aristotle's definition of the dialectical problem 
in the Topics (104b1-18).?? The first answer makes a case for winter being the 
most appropriate time, as bodies are moister then, the change (netaßoXY, pre- 
sumably in climate and weather conditions) is greater, and the residues are not 
as easily concocted (xà nepırtwyara où auvennettera) (868a26-30). The sec- 
ond answer begins with an objection to the first one: “then again (nAw...Erı), 
sweating in winter, when the body is cooled, is against nature (map qct)" 
(868a30-31). The conclusion therefore follows (8/jAov &pa étt) that the summer 
is a better time, which is further justified through the argument that this is 
when moisture putrefies (therefore one needs to remove it by means of sweat- 
ing), and by adducing in support the agreement of “all the ancients” (ot &pxaloı 
T&vtec) on the matter (868a30-34).?? The problem, finally, includes the pres- 
ence of a doxographical element (what "all the ancients claim," on the whole 


31 Cf. vM 20 = Littré 1, 622; Flat.: Littré 6, 98. Morb.: Littré 7, 542. 

32 See also Pr. 1.37, 50b; 2.12, 2.33; 9.6. Cf. 12.10. 

33 The “ancients” probably does not include Theophrastus: Flashar (1962, 429) had sur- 
mised a dependence of Pr. 2.21 on Sud. 23, but the connection is (correctly) rejected by 
Fortenbaugh (2003, 104), who does not see any close parallels in content. Hippocratic 
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extremely rare in the Problemata's medical sections):?^ we are reminded of the 
guidelines issued by Aristotle in his Topics 114, on how to excerpt and classify 
statements and opinions from individuals on specific issues, in order to use 
them in dialectical debate.?5 

Yet despite its format our problem is primarily concerned with causes (why 
a certain therapeutic procedure is better than another, the reasons attributed 
to the conditions of the environment, and how they affect the human body). 
We may compare this with two subsequent problems that treat the same 
subject in the same book, 2.33 and 2.42: problem 2.33 issues the exact same 
nötepov...N)...; question as 2.21, but puts its weight on developing only one 
side of the answer, namely, that it makes more sense to induce sweat in the 
summer (869b32—70a5); 2.42, in turn, converts the question into a why?-type 
enquiry into the particular reasons why one should not want to induce sweats 
in winter (thus taking it for granted that they are more beneficial in the sum- 
mer). It seems that the “orthodox” answer to the question, so to speak, was to 
argue that it made more sense to induce sweats in the summer, rather than in 
winter. The different reasons each problem adduces in support of this view 
suggest the debate revolved around the issue of which physiological factors 
to pinpoint as central to the explanation. In this way, they put into relief the 
process of critical judgement that underpins the choice of therapeutic praxis, 
and, more broadly, point to the relevance of scientific speculation to practical 
matters of regimen and treatment.36 

The Problemata's medical books are overwhelmingly orientated towards the 
investigation of what causes various bodily states and physiological conditions: 
their why?-type enquiries seek to problematise the links between illness and 
environment; probe into the underlying physical mechanism of health, dis- 
ease, or other key physiological phenomena, such as sweat, sex, drunkenness 
(in terms of the interactions between physical elements, and the role of differ- 
ent physical processes within the body);?? and enquire after why (in terms of 
what powers, or qualities) certain substances such as drugs, or antidotes, are 


authors, and Diocles of Carystus, may be implied, among others, though, again, there are 
no close parallels (cf. Diocles fr. 30a-d van der Eijk). 

34 See also 316. The near-total absence of doxography is what distinguishes the Problemata's 
medical books from Peripatetic problem-texts such as the On the Flooding of the Nile. 

35 See Brunschwig (1967) and Smith (1997) ad loc, and Mansfeld (1992). 

36 Cf. Aristotle’s mention, in Topics 110 (104a33-38), of dialectical propositions of medical 
subject-matter, part of a wider category of dialectical propositions which accord with the 
arts (cal... xatà TEXvaG clot). 

37 Cf. Anon. Londin. XXX1.53-XXXII.2, XXX111.8-9 Manetti. 
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efficacious. By contrast, the factual basis of these states (whether they hold or 
not, and what they are in terms of their essence, or substance) is not usually at 
issue, nor are operations such as the classification of diseases or symptoms.?9 
The opening question of the first book allows us to comprehend what is at 
stake. The question that is asked is why certain excesses (sc. of certain ele- 
ments in the environment) are disease-producing. They produce either excess 
or defect (sc. within the body), the answer suggests, which are in fact disease 
(859a1-2).?? The problem embeds the definition of disease as excess or defect 
(sc. of certain elements within the body) to its explanation, according to the 
following schema: 


Great excesses (A) produce either excess or defect (B) 
Excess and defect (B) are disease (C) 
Great excesses (A) produce disease (C) 


Excess and defect are the *middle term" that explains why great excesses cause 
disease (according to Aristotle's method of scientific demonstration??). Finding 
the middle term, as Aristotle explains in the Posterior Analytics (2.14.98a1-23), 
is predicated on a specific methodology that involves the division of the sub- 
ject under question according to its genus and species, and the listing of the 
attributes that universally apply to each individual class. Once one has care- 
fully mapped out their subject in this way, they can proceed to the solution of 
their problem demonstratively, by showing that something holds of a given 
class, or category, because it holds of a class or category that stands above it in 
the hierarchy as well. There is no doubt that this methodology is relevant to the 
solution of the causal enquiries issued by the Problemata's medical sections 
(although more systematic study is required). 

Problems such as the above, which offer a single answer, comprise the great- 
est majority within the Problemata's medical books (about eighty percent of all 
problems).*! We also encounter problems which propose multiple solutions 


38 Cf. other medical works in question-and-answer form, such as Caelius Aurelianus’ 
Medicinales Responsiones, as well as medical papyri written in this format, which do pro- 
vide such lists. 

39 Emphasis following Mayhew (2011) ad loc. 

40 As Barnes puts it, “for any facts p! and p?, if p! explains p? then there is a demonstrative 
syllogism AaB, BaC + AaC such that AaC expresses p? and the middle term expresses p!” 
(2002, 205). Cf. also APo. 2.8.93a29-b13. See also Hankinson (1998, 125-88). 

41 gı out of 483 problems in the medical books offer two or more solutions. This is roughly 
the same ratio as for the remainder (non-medical) books, where 71 out of 401 problems 
propose more than one solution. 
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(between two and five), thus opening a larger field of possibilities. Usually no 
statement of preference between them is given, the final judgement left to the 
reader. In cases such as problem 4.31, however, the intellectual reasoning that is 
followed acts as an indication of how criteria of judgement should be applied: 


Why are birds and hairy humans lustful? Is it because (rötepov 8v) they 
contain much moisture? Or is this not so (for the female is moist, but not 
hairy), but it is because (N ob... dW’ ott...) both natures concoct a lot of 
moisture owing to heat? A sign of this is the hair and the feathers. Or is it 
because (7 ötı) there is a lot of moisture, and it is mastered by the heat? 
For if there were not a lot of moisture or if it were not mastered, then hair 
would not grow on the one or feathers on the other. Now the seed comes 
to be plentiful in such places and seasons, for example in the spring; for 
its nature is moist and hot. And for the same reason, both birds and the 
lame are lustful; for in both, the nourishment below is meager owing to 
the deficiency of their legs, but (more nourishment) goes to the upper 
region and is condensed into seed (880a34-b8, Mayhew trans.) 


In this example, the second possibility relies upon the rejection of the first one 
(on the basis of the female constituting an exception to the rule that moisture 
necessitates hairiness, and hence lust), while the third possibility is a synthesis 
between the previous two (both the moisture and the concocted heat boost 
the production of seed, as they also cause feathers and hair to grow). The right 
solution is then to be identified with the most adequate explanation, in the 
sense of the explanation that takes the full spectrum of contributing factors 
into account (abundance of moisture, together with its mastery by the heat).*? 

What is most distinctive to the medical books' answers is their emphasis on 
material causes—that is, causes located in the properties, movements, func- 
tions, and interaction of material substances.^? Teleological explanations are 
nearly non-existent:** the problems frequently state that certain physiologi- 
cal conditions or diseases ensue from various processes within the body out 
of necessity, as in the following passage from problem 2.41 (on why sweats that 


42 Cf. e.g. 3.26, 5.13, 5.37, 8.17, 9.3 (contrast with problems such as 2.4, 2.9, 3.31). 

43 Marenghi (1965, xvi-xvii), Mayhew (2011): xxii-xxiii. 

44 Only in 445 (878b2 f£), where we find the conjunction && dvdyung . . . Evexd tıvos. But see 
also Stoyles in this volume, focussing on the explanations of book 10. On the priority of 
teleological versus other types of explanation in Aristotle's philosophy of nature, see 
Kullmann (1974): 269-341; Hankinson (2001): 132-58; Lennox (2001b): 124-26. 
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occur within the body automatically are considered worse than those that 
ensue from exertion): 


But the sweats that are named automatic, and that occur by necessity (££ 
avdyuns) when the heat is not completely captured because the natural 
passages are disturbed by large amounts of moisture, but still can resist 
and secrete it, are reasonably regarded as a sign of disease (evAdyws¢ vócou 
anpela paivetat) (870b20—25, Mayhew trans.).*5 


We may recall Aristotle's statement in the opening of the fifth book of the 
Generation of Animals that, for certain types of conditions (ma8juata) that 
occur to animals (such as colour of eyes, pitch of voice, or colour of hair), 
we lack the ability to provide the final cause, and must, instead, remain con- 
tent with explaining the change as stemming out of necessity (meaning due 
to changes in material substance involved) (778a16—big). It seems that the 
medical books on the whole treat diseases, pathological phenomena, and 
physiological states such as sweating as conditions of analogous type—that 
is, as alterations to the body's state that can only be attributed to necessity 
(by which the physiological impact of changes to the movement, distribution, 
quantity or quality of bodily substances such as heat and moisture is meant, as 
in the passage above). 


4 Conclusions 


The medical books of the pseudo-Aristotelian Problemata hold for many rea- 
sons the key to the collection as a whole. This is because they not only provide 
vital clues as to the broad scientific interests of the Peripatetic scientists who 
contributed to the Problemata, they also invite productive speculation on their 
conception of the relationship between different scientific fields, the order 
in which they ought to be studied, and the procedure one should follow in 
order to investigate them via the technique of posing and solving problems. 
The structural and methodological features of the Problemata's medical books 
that I have here drawn attention to allow us to gauge the scientific mindset and 
authorial objectives that drove their composition, and, for this reason, they can 
also afford fruitful starting-points for a more systematic understanding of how 
this vast agglomerative work came to acquire its present shape and form. 


45 See also 860b20-21, 862b4, 87721416, 881b13-18, 892b12-13, 894b10-n1. 
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CHAPTER 5 
Creating Problemata with the Hippocratic Corpus 


Oliver Thomas* 


This chapter discusses how the Aristotelian Problemata engage with the 
Hippocratic corpus. The existence of such engagement was the subject of a fun- 
damental study by Poschenrieder (1887, 38-66); more recently Bertier (1989), 
Jouanna (1996), and Ulacco (2011, 67-77) have discussed particular examples; 
Flashar's commentary (1975, esp. 338-40) and the notes to the editions of 
Louis and Mayhew contain numerous references.! My aim is not primarily 
to revisit arguments about whether a particular parallel implies source-use, 
nor to uncover new parallels. Instead I shall focus on what the parallels tell us 
about how the Hippocratic corpus was read and used by Aristotle and his fol- 
lowers. This provides evidence of both the early reception of the Hippocratic 
corpus, and the role of medical authority among Peripatetics. One productive 
approach (touched on for example by Jouanna and Ulacco) is to situate the 
Problemata's explanations, where their content contrasts with Hippocratic 
ones, in the context of Peripatetic physiology. But here I shall focus, more 
basically, on the range of forms of engagement, from the straightforward con- 
version of proposition-plus-explanation into a problema, through cases of sup- 
plying, altering and combining explanations, more or less complex processes 
of extracting a proposition, and instances of reapplying some Hippocratic data 
to a different problem. My contention is that by delineating these various pro- 
cesses, and by contrasting them where possible with Galen's commentaries on 
the same Hippocratic passages, we can better understand the enduring peda- 
gogical value of problemata as a format for study. 


My thanks to the audience in Oxford who gave very helpful comments on an early version of 
some of the material presented here. All translations are my own. 

1 Where I cite Flashar (1975), Louis (1991-1994), and Mayhew (2011) by name alone, understand 
"ad loc.” 
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1 Reformatting and Probing Hippocrates 


Hippocrates is not cited by name in the Problemata, unlike various natural 
philosophers? (The nearest one gets is a reference at 30.1.953a16 to 'sacred 
disease’ being the terminology of oi dpxaioı for epilepsy, as in the Hippocratic 
Morb.Sacr.)? However, Theophrastus is nowhere cited by name either, despite 
the fact that the Problemata (particularly in books 2, 5, 12-13, 20, 23-26, and 
30.1) convert extensive passages of claim-plus-explanation from his works into 
the problema-format.* 

No problema in the extant collection paraphrases Hippocratic material quite 
like this.» However, if we look to the earlier edition of "Aristotle's Problemata" 
read by Aulus Gellius, we do find an example.$ Gellius (19.5) cites the question 
in Greek, then gives the explanation in Latin with a Greek précis. Both parts 
are remarkably similar to Airs Waters Places 8, as the comparison in Table 1 





shows. 
TABLE 1 Comparison of Gell. 19.5 and Aér. 8.8—10. Numbers in brackets refer to key ideas 
Gellius (Latin) Gellius (Greek paraphrase) Airs Waters Places 





[Question given only in (1) à Ti cà dd yióvoc xoi (1) Tà òè dm yióvoc xai xpvaToMwy 





Greek.] KELTTAMWwV bdata padAd [sc. data] novnp& mévta (2) óxótav 
(2) quoniam cum aqua got; (2) ött mavtoc bdatoc yàp drag nayf, (3) ovx ett ¿ç mv 
frigore aeris duratur et coit, myyvopéevov (3) TO Aentöratov apyainv pvow xablotatat, KA TO 
(3) necessum est fieri xal xovpótatov eEatpilet. LEV aùtéov Aaunpòv xod xoüqov xal 
euaporationem et quandam (6) ompeiov dé, 6xt EAatrov yAvxd exxptvetou xal dpavileran, 


quasi auram tenuissimam __Yyiveraı Y) npötepov, ötav voxdt (4) TO dé PoAWSEoTaTOV xai 
exprimi ex ea et emanare. nayev. (4) AneAnAudöros craduwögotatov 


2 See Mayhew’s index (2011, 2: 433-34) s.v. Alcmaeon, Anaxagoras, Empedocles (see also Arist. 
fr. 718 Gigon), Heracliteans, Plato, Pythagoreans; also the mathematician Archytas. 

3 Cf the claim of oi dpxaloı navres cited at 2.21.868a33, that sweating-treatments should be 
applied in summer rather than winter. I am not aware of this being Hippocratic. àpyatot cos- 
mologists are cited at 25.21.939b34. 

See e.g. Flashar (1975, 335-38), Richter (1885, 5-30). 

5 We will return below (n. 37) to 2.35, which appears to rewrite a passage of observation and 
explanation from De morbis in more Aristotelian terms. 

6 Gell.19.5 - Arist. fr. 760 (frr. 711-69 give the testimonia to ancient collections of Aristotelian 
Problemata). Gellius mentions (19.6) that he read the Problemata with L. Calvenus Taurus, his 
teacher in Athens in c.146 (see Holford-Strevens 2003, 90-97). 
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Gellius (Latin) 


Gellius (Greek paraphrase) 


Airs Waters Places 





(4) id autem' inquit ‘in ea 
leuissimum est, quod 
euaporatur’; manet autem, 


quod est grauius et sordidius 


et insalubrius, (5) atque id 
pulsu aeris uerberatum in 
modum coloremque spumae 
candidae oritur. (6) sed 
aliquantum, quod est 
salubrius, difflari atque 
euaporari ex niue indicium 
illud est, quod minor fit illo 
quod ante fuerat quam 


concresceret. 


[Question given only in 
Greek.] 

(2) Because when water 
hardens and coalesces 
through the coldness of the 
air, (3) there is necessarily 
evaporation and a kind of 
very thin exhalation is 
squeezed out and emanates 
from it. (4) ‘It is, he says, 
‘the lightest part of it which 
evaporates.’ The heavier, 
dirtier and less healthy part 
remains. (5) It is whipped 
by the air and takes on the 
nature and colour of white 
foam. (6) Evidence that 
some portion—the 
healthier part—is exhaled 
and evaporated from snow 
is that it becomes smaller 
than it was before 
solidifying. 


ody tod bytetvotétou dvdyan 
del TO KATOAEITTÖNEVOV xelpov 
elvan. 


(1) Why are waters deriving 
from snow and ice bad? 
(2) Because when any water 
hardens the lightest and 


most mobile part evaporates. 


(6) Evidence is that it 
becomes smaller than before 
whenever it thaws after 
freezing. (4) Hence, when 
the healthiest part is gone, 
necessarily and in every case 
the remainder is worse. 


Aelnerau. (6) Tvoing & dv Ode 

el yàp Bowden Stav Y) xeu, ¿ç 
Ayyelov pétpw EyXEas Bowe, Belvaı 
&c Thy alOpiny, tva nyEeto uddıora, 
Eneita TH LoTEpain Eoeveynwv 

Es GAENV, öxov XAAACEL udo cat 

6 TAYETÒÇ, óxóxay dE Avô, 
Avanetpeeiv TÒ 080p, EPHEL 
£Xaccov avxva. (3) Todto 
Texpyplov, Sti Od TÅ mr ELOS 
Apavilerau xal dvaEnpatvetat TO 


KOUMOTATOV Kal AEMTOTATOV, 





(4) od TO Bapdtatov xai nayótatov: 
ov yàp v Sbvatto. 


(1) Waters deriving from snow and 
ice are all poor. (2) For as soon as 
they ever harden, (3) they no 
longer take on their old nature. 
Rather, its bright and mobile and 
sweet part is separated out and 
disappears, (4) whereas the most 
turbid and sedimentary part 
remains. (6) You can see this as 
follows: if you like, whenever it is 
winter, pour water using a measure 
into a pail, put it in the open so 
that it will be sure to harden, then 
on the following day bring it to a 
warm spot where the ice will be 
sure to dissolve. When it has done 
so, measure the water, and you will 
find it significantly less. (3) This is a 
sign that the lightest and most 
mobile part disappears and is dried 
up by the freezing process— 

(4) not the heaviest and thickest 
part, which would be unable to. 
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Evidently the ideas are presented in different orders, and Gellius' Latin includes 
point (5) about the frothy colour of snow and ice." But still one can speak of a 
paraphrase of explanandum, explanation and evidence, complete with some 
verbal similarities where Gellius offers us the Greek. 

We shall see that Airs Waters Places was of particular interest to the prob- 
lema-writers, though elsewhere as something which required more probing.® 
After all, in the surviving fragment (112) of Aristotle's essay On Problemata, 
Alexander specifies that for Aristotle natural problemata were "things per- 
taining to nature whose causes are unknown" (àv yàp quouc&v dvrwv TÀ alrıa 
ayvoettat, tadra puoixà npoßAnnara). Indeed, in the majority of passages I shall 
be looking at, the problema explains a Hippocratic assertion without simple 
recourse to a Hippocratic explanation from the same source.? This explana- 
tory aim accords with various implications of the early philosophical uses of 
rpößAnua. In Plato's Theaetetus (180c-d), Socrates and Theodoros characterise 
what they call “Ionian” natural philosophy as being practised through obfusca- 
tion, and hence set about examining it "like a problema." Socrates expresses its 
position in terms of two propositions: that Okeanos and Tethys are parents of 
all (Iliad 14.201), and that everything is in motion (Heraclitus 2246 DK). Each 
problema encapsulates a prior author's key position so as to make it amenable 
to debate. Aristotle's definition of dialectical problemata in Topics 1 (1.4.101b16- 
36, 1.11.104b1-105a9) includes a particular sub-category, theseis, which are based 
on a disputable opinion of an authoritative thinker (104b29-35).!? Meanwhile, 
Aristotle's category of the poetic problema (Poet. 25.1460b6-1461bı2) is also 
structured around authority: a question like “Why does Telemachus not meet 
his grandfather Ikarios when he visits Sparta?" is a cue to criticise or defend 
Homer's coherence. Hence authority was ingrained in the construction of 
problemata in various contexts, and it is unsurprising that several of the surviv- 
ing medical problemata should probe the authority of Hippocrates. What will 
concern us as we proceed is how explicitly they do so. 


7 This perhaps derives from GA 2.2.735b19-21, on how air whitens froth and snow. 
On the reception of Aer. see Diller (1932). 
See Quarantotto (2011, esp. 32-34), on how the Problemata fit into an Aristotelian “research 
programme" of establishing propositions then probing their causes. 

10 For Aristotle's sense(s) of problema, see Lennox (1994), Slomkowski (1997, 14-19), and 
Mansfeld (1992) for the importance placed on tackling dialectical problemata through the 
opinions of (multiple) previous authorities. For the earlier history of problemata see e.g. 
Flashar (1975, 297-303). 
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2 Ways of Explicating Hippocrates 


Ishall order my discussion not by the Hippocratic source-text (for this, I append 
Table 3), but mainly by the form of engagement with it. In fact, several of these 
forms can be introduced by examining the longest and best-known case where 
the Problemata offer “commentary” on a Hippocratic text—the relationship 
between Pr. 1.8-12, 19-20 and chapter 10 of Airs Waters Places." This chap- 
ter discusses five bad weather-patterns and the illnesses they produce, with 
varying complexity in providing aetiologies and further details, as outlined in 
Table 2. The patterns are excerpted in much reduced form as Aphorisms 3.1114, 
while the seven problemata mentioned discuss them in more detail.!? 


TABLE 2 Comparison of the contents of Aér. 10.3—12, Aph. 3.1114, and Pr. 1.8—12, 19-20 





Aér. 10.312 Aph. 3 Pr.1 

3. Pattern 1: dry winter dominated by 11 8,19 

northerlies + opposite spring: 

—effects in summer: fevers, eye-diseaseand 11 8 

dysentery 

—aetiology: moisture in soil and guts suddenly - 8, with alterations 
heated; fevers for the phlegmatic, dysentery for 

the moist 

4. —further detail: hope if Sirius brings - 19, with explanation 
rainstorms 

5. Pattern 2: wet winter dominated by 12 9 

southerlies + opposite spring: 

—effects on spring pregnancies: miscarried 12 9, with explanation 
or weak babies 


11  Ulacco (201, 72-76) and Jouanna (1996) discuss characteristically Peripatetic vocabulary 
in these problemata; Poschenrieder (1887, 43—52) is still useful. 

12 That Aphorisms is using Airs Waters Places here is implied by the compilatory nature of 
Aph. 3 as a whole, and the fact that phrases which are not contiguous in Aér. 10 get joined 
in Aph. 3.1-14 but not vice versa. Pr. 1.8, 9, 12, 19, 20 share material with Airs Waters Places 
which Aphorisms has omitted. 
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TABLE 2 Comparison of the Contents of Aér. 10.3—12, Aph. 3.11-14, and Pr. 1.8—12, 19-20. (cont.) 





Aér. 10.312 Aph. 3 Pr.ı 
6. — effects on others in summer, with 12 9, with reordering 
aetiology: dysentery for phlegmatic and (effects only) 


women, dry eye-disease for bilious, catarrhs 

for elderly; 7. further aetiology: brain 

congealed through spring and suddenly 

dissolves 

8. —further details: which towns most - - 
effected; 9. what if summer is dry or rainy? 


10. Pattern 3: summer and autumn both wet - 20 

and dominated by southerlies: 

——effects: kausoi for phlegmatic and those - 20, with explanation 
over forty; pleurisy for bilious 

11. Pattern 4a: dry summer dominated by 13 10 

northerlies + opposite autumn: 

—effects in winter: headaches, colds etc; 13 10, with explanation 
some consumption 

12. Pattern 4b: dry summer dominated by 14 11-12 

northerlies + same autumn: 

—effects on phlegmatic and the moist:good 14 11 

—effects on bilious and aetiology: bad for 14 12 

bilious since they dry out; causes dry eye- (effects only) 

disease, fevers, melancholy since the bile and 

blood are thickened 

——aetiology for phlegmatic: good since they - 11 

dry out 





This cursory overview indicates that, whereas the Aphorisms systematically 
remove aetiological elements, the Problemata supply an explanation where 
Airs Waters Places lacks one, and also modify its explanation of the first pat- 
tern. A more instructive and fine-grained contrast is between the type of 
"commentary" offered by the Problemata and by Galen's commentary on the 
relevant parts of Ap. 3, which he explicitly elucidates using Aér. 10 with the 
stated purpose of “clarifying what is unclear...and adding proof to every 
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true statement"? Galen immediately goes on to contrast his approach with 
his near-contemporary Lykos, who added no interpretative argumentation 
for these particular aphorisms and left them as merely empirical assertions. 
Galen's Hippocratic commentaries frequently attempt to recover traces of his 
system in the Hippocratic works, to increase his authority.!* This puts some 
constraint on how he can use the explanatory passages from Airs Waters Places. 
By contrast, both the attitude to authority in the Problemata and their format 
allow for a freer exploration of the material. 

For example the Problemata leave 1.8 and 119 containing an incompatibil- 
ity. Both deal with the pattern of a cool dry winter followed by a warm wet 
spring, but 1.8 neglects the final (unexplained) detail of the Hippocratic pas- 
sage, namely the consequences if the summer stays dry beyond the rising of 
Sirius. According to its explanatory model, a damp summer is more danger- 
ous than a dry one, because it leaves the body full of fluids which can putrefy 
(860a8-11). But the final Hippocratic detail states that a damp summer is less 
dangerous, and Pr. 119 finds an alternative model which accords with this: the 
body's fluids can prevent it from overheating. Galen might say that 119 there- 
fore provides the better explanation of Aér. 10. But when viewed from the per- 
spective of a student studying the Problemata without Airs Waters Places to 
hand, such discrepancies among potential solutions were a stimulus to intel- 
lectual engagement. This emerges, in fact, from Plutarch's and Gellius' crucial 
testimonia about how editions of the Problemata could be used by educated 
readers. For example, in Aristotle fr. 735 (= Plutarch Quaest.conv. 810) a copy 
of the Problemata fills Florus with many uncertainties, which he shares with 
his companions (adtös TE nov amoplOv...UMEMIUTAATO Kal volg Eralpoıg 
uetedidov); one is the problema “Why are dreams least reliable in autumn?" for 
which Favorinus and Autoboulos come up with playful competing explana- 
tions to add to the Aristotelian one. 

Returning to the engagement with Aér. 10, a second significant example 
is how 1.9 intelligently reads across the grain of its source. Airs Waters Places 
presents the weather-pattern and first describes its effects on spring pregnan- 
cies, then its effects on others. A first level of explanation relates the latter 


13  17b.561Kühn (from the preface to Hipp. Aph. 3), and 577-99 for the commentary. Galen 
subsequently wrote a commentary on Aer. itself, which only survives in translation. 
The Arabic is to be edited by Strohmaier; its importance is discussed in Jouanna (1991), 
Strohmaier (2004). The Hebrew précis (Wasserstein 1982) breaks off at Aér. 10.4. 

14 See Flemming (2008, esp. 330, 334), Lloyd (1991, 398-416), and in general Manetti and 
Roselli (1994). 
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effects to humours (10.6 coict èv odv gAeypocciquet . . . cà Se&d), before a second 
level relates them to the temperature and moistness of the body as it devel- 
ops through summer (10.7 óxótav yap... vocebmata eximintetv). Both Pr. 1.9 
and Galen notice that, unlike the other effects, the troublesome pregnancies 
(a) occur in spring, and (b) are not explained. Galen follows the contorted order 
of exposition of Airs Waters Places (unnecessarily: recall that his lemma is Aph. 
3.12), whereas the problema disentangles it. The question becomes why, in this 
weather-pattern, both spring and summer are unhealthy. The answer traces 
the fundamental reasoning about fluidity and temperature through winter to 
spring, where it supplies an explanation for the effects on pregnancies, and 
thence to summer and its diseases. These too are reordered by severity, from 
dry eye-disease up to apoplexy. A consequence of this is that, unlike in Airs 
Waters Places, catarrhs in the phlegmatic are not treated apart from catarrhs in 
the elderly. 5 Similar disentanglement occurs in Pr. 111-12, which split the pro- 
cesses and effects of the final weather-pattern into separate, slightly expanded 
discussions about its effects on the phlegmatic and the bilious.!® 

This cluster of problemata engage with an extended passage of Airs Waters 
Places very closely; while there are places where they rewrite passages of 
Hippocratic explanation, none is pure paraphrase. They are not afraid to sug- 
gest new or modified explanations, and when compared to Galen they show 
that freedom from his more restrictive form—a lemmatic commentary with 
vested interests in the source's correctness—could be pedagogically useful, 
both in disentangling the source and in promoting debates about it. 

Adding and supplanting explanations are processes which can be seen on 
a smaller scale in various other problemata. Those where the problema takes a 
ready-made Hippocratic proposition include 1.50a (- 4.16), which suggests an 
explanation for the assertion in Epidemics 6.5.15 that libido assists in phleg- 
matic diseases, using similar Greek phrasing.!” The nearby passage Epid. 6.5.1, 
a list of auto-regulating and unlearned bodily functions, perhaps inspired 
Pr. 3412, which tries to explain the regulation of breathing and blinking, rather 


15 Galen also treats the two types separately, but justifiably given his argument that ‘catarrh’ 
is being used in two slightly different senses (Hipp. Aph. 17b.589). Ulacco (2011, 74) dis- 
cusses how Pr. 1.9 imports at the end an Aristotelian idea about the innate heat of the 
elderly. 

16 Galen rejigs the order of Aer. 10 in the same way in commenting on Aph. 3.14. 

17 — Aayvein TV ano pàtypatoç vobowv WHEAOV becomes did Ti TULPEPEL TIPO TH AO PAEYLATOS 
voonyara Aayvela. The topic of Pr. 1.50 changes abruptly at 865a35 nötepov. The textual 
evidence then favours no particle (the lectio difficilior of Y* C*; and in PPA 2.23 a new prob- 
lema starts here). Once this problema-division went unmarked, the other manuscripts 
naturally added a particle to avoid asyndeton. At the start of Pr. 1.50b, it is not difficult to 
understand “a disease" as the object of &pyopėvw. 
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than leaving them as wonders of nature as Hippocrates and even Galen in his 
fascinating commentary do.!? 

By contrast, Pr. 1.3 is an instance of attempting to elucidate an opaque 
explanation in Epidemics 6, namely from 6.4.19 "Those who contain the great- 
est warmth have the loudest voices, since the cold air is also greatest, and 
the products [éxyova, lit. ‘children’] of two large things are large"? The last 
phrase seems to offer a partial explanation: the two large things which have 
been mentioned are the abundant warmth and the volume of air, but how 
do they generate the voice? The problema rewrites the question as "Why are 
all those with a hot nature loud-voiced?" and suggests that the large quantity 
of heat draws in a large quantity of cold air. Then, following Aristotle's view 
(GA 5.7.787a2-22), the volume of sound is correlated to the volume of air 
expelled, while pitch is correlated to speed. This is not fully convincing as an 
explication of the Hippocratic metaphor, in that the two "parents" (the great 
warmth and the large quantity of air) are unequal: the former causes the latter. 
Again, we can contrast Galen's struggles with the same passage (in Hp. Epid. 
6.4.25) to show the Problemata's different attitude to Hippocratic authority. 
Galen's view, contradicting Aristotle's, is that a loud voice is caused by lots of 
air made to move quickly by a strong throat, and he relates this to inner heat 
via sophisticated evidence from the dissection of animal hearts. However, his 
reverence forces him to take seriously the task of explicating Hippocrates' view, 
and so to admit that it fell short of Galen's own, since Hippocrates mentioned 
neither strength nor speed. The problema, however, picks out the interesting 
observation, does not preserve an attribution, and unapologetically suggests a 
possible Aristotelian direction for a reader to explore.?9 


18 Inthe Hippocratic passage (cf. Manetti and Roselli (1982), Gal. Hipp. Epid. 6 [CMG v 10.2.2 
p- 259.9]) I suggest oiov tò oxapdapdacew xal «fjv N YA@oou broupyeeı, “such as blinking, 
and «how» the tongue does service." As Bertier (1989, 266-68) observes, several other 
processes in the Epidemics passage are explored elsewhere in the Problemata, especially 
sweating in book 2 and sneezing in book 33. But it would be rash to suppose that all these 
problemata are a systematic attempt to explain a single Hippocratic passage. 

19 Cf. Sup.Pr. 2.96, very similar in phrasing to Pr. 11.3. Bertier (1989, 262) comments that this 
is the only case of the Problemata trying to clarify an explanation from the Epidemics. 

20 More dubious cases of supplanting explanation include Arist. fr. 736 and Pr. 6.3. If fr. 736 is 
indeed to be ascribed to an edition of Problemata, it may take the claim that a post-pran- 
dial walk is beneficial from Hp. Vict. 2.62, and slightly alter the explanation (... because it 
fans the food's warmth, rather than because it warms the food). 6.3 discusses why it is best 
(and recommended by most doctors—a nod to source-texts) to lie slightly curled in bed. 
Commentators have compared this to Hp. Prog. 3, where itis a good sign for a patientto be 
lying like this, since it is a normal posture for healthy people, but also Diocles of Carystos 
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3 Ways of Mining Hippocrates 


The Hippocratic texts did not always provide ready-made propositions for the 
problema-writers to tackle. In this section a range of relationships between the 
source and explanatory material will continue to be on display, but my focus 
will shift to the extraction of a question for the problema. 

One basic procedure is to draw together non-contiguous clauses in the 
source, omitting other parts. A simple example is Pr. 11.38, "Why are stammer- 
ers melancholic?” This takes its cue from the assertion at Epid. 2.5.1 “The lisp- 
ing or bald or stammering or hairy have strongly melancholic illnesses" The 
problema deals with stammerers and—in the explanation—lispers, but omits 
the bald and hirsuit. By ditching some phenomena, the problema may seem 
to expose itself to easily falsifiable explanations, but possibly the extra focus 
arose when our collection was rearranged, for "archival" convenience, by topic 
(in Pr. 11, the voice). 

Several cases involve abridgement of a wider span of the source. Pr. 35.9 
(“Why do we often shiver after food?") perhaps arose as an encapsulation of the 
end of De flatibus 7, which traces a detailed causal chain from fullness to shiver- 
ing. If so, the problema's compendious treatment omitted a detailed physiolog- 
ical explanation from the source, and left us with the much feebler suggestion 
that (all!) food itself is cold. But abridgement need not entail simplification. 
Pr. 5.6 asks "Why is a massage with a mixture of water and oil better at stopping 
fatigue-pains?" (881a4—5 dtd TI ol xórot Mov TavovTat Sta ttc TAL EAaLWı Bw 
ovpptEag avarplbyraı;). It argues that the mixture sinks into the flesh better 
than oil alone, and thus can soften it (881a8 paAdttetat) rather than drying it 
out. This seems to borrow from the comment at the end of De victu 2.65 that "a 
massage of oil with water softens” (topis ¿aiou cov dartı uoddocen), combined 
with the gist of the lengthy chapter 66, that soreness can arise in various ways 
from the flesh drying out.?! Thirdly, the question of Pr. 14.1 is “Why are those 
who live in extremes of either cold or scorching heat [xobporoc] more beast- 
like [8yp1wSet¢] in both their characters and looks?” This appears to arise by a 
compression of the start and end of Aér. 24, namely 24.2 “All those [Europeans] 
who live in a mountainous, rough, elevated and watery country, where the 
changes of season bring great differences, are likely to be tall of appearance, 
and naturally disposed to hard work and bravery; and such natures have no 


fr. 182.8 van der Eijk, which also recommends lying on one's side slightly curled, and not 
just for the sick. The three texts give different rationales. 

21 Poschenrieder (1887, 58). Flashar thinks that Diocles could be a more immediate source, 
but his phrasing (fr. 182.4) is not so close. 
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small portion of the wild and beast-like [Oypı®dss]” and 24.10, where those in a 
bare, rough country, “weighed down by winter and scorched [xexavpeévy | by the 
sun" are described first in terms of their appearance (sinewy, hairy), then their 
character ("containing a greater share of the wild than the tame"). Airs Waters 
Places and Pr. 14.1 distinguish themselves from similar sources by discussing 
the climate's influence on “beast-like” humans, using the adjective Onpıwöng.?? 
The explanation supplied in the problema, that climate can distort both body 
and mind, appears to be its own. Even more broadly than that example, the 
general tenor of question and answer in Pr. 1.3 draws on the prefatory survey 
of factors of disease in Airs Waters Places 1, as well as on chapter ıı for details 
about changes of seasons and significant stars.?? 

More complicated, both in the extraction of questions and the treatment of 
explanations, is the relationship of Pr. 21.2 and 21.8 to book 2 of the Hippocratic 
De victu. The latter discusses the digestive properties of barley and different 
types of barley-breads (ch. 40), barley-gruels (ch. 41), wheat, different types of 
wheat-breads and wheat-gruels (ch. 42).24 Chapter 42 begins with the asser- 
tion that "Wheat-grains are more powerful and nourishing than barley-grains, 
but they and their liquid pass less easily,’ which resembles the problem of 
Pr. 21.2, “Why does food made of wheat fasten most onto bodies, and why is 
it more nourishing than food made from barley?" The De victu does not here 
detail the mechanism of nutrition, but does repeatedly allude to moisture 
making loaves nutritious.?? This perhaps inspires the problema’s explanation 
that wheat is stickier than barley, so that its particles stick to the body during 
digestion. The problema adds that crumbly barley-grains can have their nutri- 
tional value improved by kneading. This point may have been extracted from 


22 Contrast, for example, Arist. HA 8.29.607a9-13, where both characteristics and looks of 
animals in rough mountainous places are contrasted with those of fertile plains. This may 
be influenced by Aér. 24, but in HA the focus is switched from humans to animals. Pol. 
7.7.:1327b23-36 (cited by Louis) contrasts cold (and not hot) parts of Europe with Greeks 
and Asians in their characteristics (and not looks); EN 74.1145a29-31 and 7.5.1148b15- 
1149a20 (cited by Flashar) discuss being $npıwöng but without climatic causes. 

23 Pr. 11-3 form a kind of introduction to disease (Ulacco 201, 67-70), and indeed were 
bundled as such by Hunain in PPA 1.1. It is apt that the general approach of the most sig- 
nificant Hippocratic source (Aér.) should feature here. 

24 The vaguer similarity of Pr. 21.11 (about barley) to Vict. 2.41 (about wheat) could be signifi- 
cant given its proximity to the use of Vict. 2.40-42 in Pr. 21.2 and 21.8. 

25 E.g. xodgoc pev eotw Sti dd ths Guns x00 ó&£oc TO bypov npoavdAwraı, Oreo Eotiv ý TPopY, or 
later Tv detwv ol uEyıoToL TPOPILWTATOL, SLOTI xota Exxoulovta uno Tod MUPdS TO Lypdov. The 
work’s general claim is that nutritional health derives from a suitable balance of moisture 
and fire: e.g. Vict. 1.3, 7. 
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Vict. 2.40, where the catalogue of barley-breads specifies that “dry-kneaded” 
dough is more nutritious than moistened kneaded and moistened unkneaded 
dough. The Hippocratic text here also implies that the faster these breads pass 
through one's system, the less nutriment is adsorbed. Pr. 21.8 picks up on this, 
but adds a further complication: why does kneading wheat-doughs, by con- 
trast, make them pass less easily? This is not something addressed in the list of 
wheat-breads in Vict. 2.42. This time the problema gives an explanation for why 
kneading contributes to stickiness (which went unexplained in 21.2), which 
supplants the point in Vict. 2.40 that denser particles are less prone to clog up 
one's passageways before being adsorbed to the flesh. In sum, if—as the mul- 
tiple correspondences tend to suggest—these two problemata were indeed 
inspired by the passage of De victu rather than other ideas about the nutri- 
tional value of staples, then they tackle an extended passage, draw together 
separate claims mined from it, supply an explanation (that wheat is stickier), 
supplant some Hippocratic explanation (of why kneading barley is good), and 
add new material to it (about kneading wheat).26 

Two problemata from book 2 demonstrate a different sort of complex- 
ity in creating questions, in that they combine a Hippocratic passage with a 
mediating passage of the dominant source, Theophrastus's De sudore." Pr. 2.9 
combines Sud. 27 with—again—Airs Waters Places 8.28 The question (“Why, 
though the sun warms the naked more than the clothed, do the clothed sweat 
more?") is more closely related to the Hippocratic (alleged) observation that 
a person sitting or walking in the sun sweats under their clothes but not 
where the skin is exposed (8.3). By contrast, Theophrastus' focus is on a dif- 
ferent point in Aer. 8.3, that people after exercise (Theophrastus specifies run- 
ning rather than walking) sweat more in the shade than in the sunshine. All 
three texts explain that the sun boils off sweat from exposed flesh, but in both 
Theophrastus and Pr. 2.9 a further explanation is given: the sun closes up the 
pores.?? Later in the book, Pr. 2.30 combines some dietetic advice from De victu 


26 Another possible source here is Mnesitheos' discussion of grains. In fr. 28 Bertier he states 
that wheat is easier to digest than barley; however, he goes on to say that unkneaded 
breads (no matter what the grain) cause flatulence and headaches. 

27 Fragment 9 (Wimmer) on TLG, but see now Fortenbaugh (2003). 

28 Flashar has a useful brief discussion, as does Fortenbaugh (2003, 116). 

29 The problema uses cvpyvw, which Theophrastus applies to the closing of pores in Sud. 22, 
25, whereas it is generally used in gynaecological treatises in the Hippocratic corpus. The 
problema characteristically presents the two explanations—drying and pore-closing— 
as possible alternatives (nötepov örtı...n Stott... “Is it firstly because...or because...?") 
whereas Theophrastus has the two working in tandem (8i& tò tov HAtov dvo£ypatvety xai 
Tuxvodv Tovs ópouc, "through the sun drying up and contracting the pores"). 
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2.63 with a Theophrastean passage (Sud. 39) which also seems to have drawn 
on the same Hippocratic source.?? The De victu mentions that running while 
clothed produces more heat and sweat, but also pallor from unventilated flesh. 
Theophrastus notes that running while clothed (and, he adds, oiling one's 
cloak) produces pallor from unventilated warm flesh, and adds that naked run- 
ning actively brings about a good complexion. The problema combines these to 
pose a more general question "Why is the sweat on a naked runner, even when 
it arises in less quantity, better than the sweat (on a runner) in a cloak?" Like 
the Hippocratic text, it begins with the fact that running in a cloak is hotter and 
sweatier work, and ignores Theophrastus' point about oil; like Theophrastus, it 
includes the benefits of naked running. In treating the shared point that lack of 
ventilation causes pallor the problema uses the more up-to-date vocabulary of 
cŭnvoia (good ventilation) and xaténviéts (stifling) from Theophrastus, before 
ending with a further point about over-sleepers. Hence the same problema 
intelligently combines sources, selects explanatory terminology, and marshals 
further evidence. 

The last two examples are unusual in that we can trace additions to 
Hippocratic material to the influence of Theophrastus. More often, elements 
from unidentifiable sources are added to produce a more precise question. 
The procedure can be traced in the edition of Problemata read (avidly) by 
Apollonius the Paradoxographer. Aristotle (fr. 750) explained in it why earwax, 
which is generally bitter, becomes sweet in those who are about to die of a 
chronic illness.3! This problema was surely inspired by Epid. 6.5.12 “In humans 
sweet earwax, unlike bitter, signals death." But by adding the more specific 
observation that the sweetness arises over the course of a chronic illness, it 
narrows down the scope for possible explanations. The significance of this 
can be seen from Galen's brief commentary (in Hp. Epid. 6.5.19), where after 
expressing disgust at the idea of tasting a patient's earwax he refers the sweet- 
ness to syntexis of the brain, without explicit reference to whether the illness is 
chronic as the problema would demand. 

One sees this process of narrowing the question in Pr. 334, 33.5 and 33.17, 
behind which lies Aphorisms 6.13 "Someone gripped by hiccups is released 
from the hiccups by the supervention of sneezes." This becomes the question 
of 33.17 straightforwardly, but the explanation invokes further details: hiccups 


30 Contrast Pr. 38.3, which is a close expansion on the Theophrastean passage alone. 

31 6 ümoc...&v Tols wraploıg Yıyvöuevog, mucpóc àv, Sto TEAEUTÄV HEMWOIV Ev xoi; paxpatc 
vócotc yYÀuxbc ytyvetol, where Hercher's dubious bracketing of ötav teAeutav u&X otv 
(1876, 359) is accepted without comment by Gigon and by Giannini (1965, 132). Apollonius 
does not tell us Aristotle's reasoning. 
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start in the lung, unlike burps (963a39); holding the breath and taking vinegar 
also stop hiccups (963b4-5). These two further comments are incorporated 
into more specific questions in 33.1 (“Why does sneezing stop hiccups but not 
stop burps?") and 33.5 (“Why do sneezing, holding the breath, and vinegar 
stop hiccups?"). Again, Galen's explication—that hiccups are a type of spasm 
caused by fullness and that sneezing helps evacuate some excess fluid (18a.23 
Kühn)—would need some tweaking to satisfy the fuller set of observations 
probed by Pr. 334. There is a fleeting sense here that the Problemata were a 
tool for ongoing research which often did achieve real refinements.?? 
Similarly Pr. 14.7 compresses the discussion of people in marshlands at Airs 
Waters Places 7.2-6, by picking out for analysis the final assertion that they 
grow old before their time and cannot be long-lived because of their water- 
sources. However, the problema adds to the question a contrast with those 
living in well-ventilated places, which is not explicit in the source. The expla- 
nation then justifies this addition: whereas Airs Waters Places suggests that 
stagnant water causes ageing, the problema has a deeper theory that poor ven- 
tilation causes both stagnant water and ageing. Pr. 34.4 also combines delicate 
mining of a Hippocratic source with the further specification of material from 
elsewhere. It asks why tongues are used as medical signs, citing three cases— 
during fevers, when there are pustules, and when its colour is variegated.?? 
The explanation on the last point speaks of the tongue being coloured as it 
filters multi-coloured liquids. This appears to be inspired by two nearby com- 
ments in Epidemics 6: 6.5.8 states without explanation that the tongue's colour 
is a sign of the prevailing humour; then 6.5.10 explains that the tongue-colour 
is diagnostic because it matches the mpogotdcetc, the material which collects 
on the tongue's surface. The problema extracts from Epidemics 6 a part of its 


32 See also the relationship between Pr. 10.48 (“Why are those humans with spaced-out teeth 
generally short-lived?") and 34.1, Arist. fr. 273 (15) uitae breuis signa ponit raros dentes, 
HA 2.3.501b20 (animals—not just humans—with more teeth live longer), and Epid. 2.6.1 
("The long-lived have more teeth"). This complex of sources is noted at Poschenrieder 
(1887, 17); Quarantotto (2011, 45-46) notes that the closing remark in Pr. 10.48, “One must 
also consider the case of other animals,” situates the problema within a broader research 
project. 

33 The text is corrupt: 8tà Tl at yAGocat onpavtxòv TOMA; Kal yàp TV MUPETHYV xai yàp [£v pro 
xai yap edd.] tots d&€ot vov) uto, xai ¿àv x dato Evacıy, xal xv ToixiAwy npoßdrwv nodar 
(963b34-35). Mayhew obelizes the last four words. The problema’s explanation more 
clearly discusses the three cases mentioned above, which suggests one should emend 
mpop&rov. Given Bantetat in 963b38, npoßa<ıav>twv may deserve consideration, though 
the verb is very rare. For the relationship of Pr. 34.4 and Epid. 6.5.8-10, see also Bertier 
(1989, 269). 
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question and the corresponding part of its explanation, but it also supple- 
ments this with further instances where the tongue is a sign, and thence con- 
structs a more general claim that it is the tongue's moistness which gives it 
signifying power. 

Finally, Pr. 13.6 even raises an explicit objection to the more superficial pass- 
ing comment on which it builds, De morbis 4.56: “Whenever we eat garlic or 
some other smelly food, our urine smells of the food" (given as evidence that 
drink goes to the stomach rather than the lungs). The problema first corrects 
the over-generalisation: "Why does the urine smell if someone eats garlic, but 
not smell when other strong-scented things are eaten?" Then it supplies pos- 
sible explanations, the first of which draws on a “Heraclitean” theory, which 
is found wanting precisely for failing to distinguish garlic from other strongly 
scented foodstuffs.?^ 


4 Reapplying Hippocrates 


I end with a few cases where Hippocratic passages seem to have been reap- 
plied to explain issues not presupposed in the original context. Pr. 10.50, for 
example, asks why having a squint is largely peculiar to humans. The suggested 
solution is that strabismus is caused by epilepsy during youth, and the latter is 
itself an almost exclusively human trait. The connection between epilepsy and 
strabismus was perhaps inspired by the Hippocratic Epidemics 2.5.11, where it 
is stated without explanation that when the “Great Disease" becomes habitual, 
various symptoms including “skewing of the eyes” occur.?° The question of the 


34 These examples are more successful than Pr. 3.1, on why the drunk are prone to chills and 
pleurisy “though wine is warm." These last words appear to be added to the likely source, 
which Flashar identified as De affectionibus 7, in order to point the paradox—which, how- 
ever, the problema's explanation does nothing to address. Nor does it relate drunkenness 
to pleurisy. Others (e.g. Poschenrieder [1887, 61], Louis, Mayhew) cite only Morb. 1.26 as 
the source, and I shall mention in the next section a possible use of Morb. 1.25. If this is 
right, the problema's explanation is even more simplistic, since De morbis gives a detailed 
explanation of how drinking causes chills and pleurisy in terms of the movements of bile 
and phlegm around the ribcage. Perhaps the different explanations given in PPA 4.1, 4.6 
are attempted improvements by Hunain, rather than reflecting an earlier state of the text. 

35 Cf. Pr. 31.26 (almost identical to 10.50), and 31.27 which suggests other explanations but 
includes at 960a19 the assertion ý ò’ eniinydıs Stactpopyy motel ötav yéwtar “epilepsy 
causes skewing [sc. of the eyes] whenever it occurs.” 
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problema, however, is unrelated to the Hippocratic text.?9 Similarly, Pr. 31.23, 
about the temperature of tears, supports its explanatory model with a notion 
drawn from De morbis 1.25, that cold sweats arise from the slight warming of a 
large amount of residue while warm sweats can only arise from a small amount 
of residue; this explains why cold sweats betoken a lengthy illness.3” And Pr. 
2545 brings to bear the observation that "the South is hottest through being 
closest to the sun" (939b7, éott 8€ } neonußpia Beppótatov did Tò elvat Eyybratov 
Y|Atov). This is very similar to one of the first comments in De victu 2—whose 
use we have seen repeatedly—that "A [country] situated towards the South 
is hotter... because it is very near the sun” (2.37 y npóc neonußpiav xeuéva 
Oeppotépn . . .Gtótt Eyyutdtw tod YAlov Eotiv).38 

Finally, so that we may end where we began with the Problemata using Airs 
Waters Places, the question in Pr. 23.30, why the surface of the sea is saltier 
(and warmer) than its depths, is not raised in Aer. 8. However, the suggested 
explanation of the problema is closely related verbally: y dıörı ó HAtog xoi ó dp 
Avaysı hel TO EXotppórottov and TAV Dyp@v, TO SE TTOTIUWTEpOV ael xouqórspov; “Is 
it because the sun and air constantly draw up the most mobile part from liq- 





uids, and what is more potable is always lighter?” The Hippocratic text, while 
explaining the quality of rain via the physics of evaporation, asserts that 6 YAıos 
averyet xai dvapmaleı xo0 Üdarog TÓ TE AeMTOTATOV xal xouqóortov- ÖfAoV 8£ ol dec 
motéoucty, "The sun draws and snatches up the finest and lightest part of water; 
salt-pans make this clear" (8.2). This describes evaporation in similar language 
to the problema, and also connects it immediately to its effect of making the 
saltiness of the sea more noticeable.?? 


36 Cf. the mention of marjoram (óptyavoc) as being bad for eyes at Pr. 31.9.958b8—a property 
mentioned at Hp. Epid. 5.54. Admittedly, this piece of plant-lore need not be tied down to 
a specific Hippocratic source. 

37 This material is repackaged more straightforwardly in Pr. 2.35, without the application 
to the temperature of tears. The connection to Morb. 1.25 is made at Poschenrieder (1887, 
60), and is more convincing than the connection to Prog. 6, which states that cold sweats 
signal a long illness, without giving any rationale. I suspect that Mayhew's comparison of 
Pr. 2.35 to Epid. 7.25 (where cold sweat immediately precedes death) should read "Morb. 
1.25." 

38  Poschenrieder (1887, 57) tentatively drew the parallel and noted the prominent position 
of this comment in Vict. 2. Flashar (1975, 340) suggests a nebulous, widespread use of Vict. 
2 as well. 

39  Flashar casts doubt on this connection by citing alternative sources for the theory of evap- 
oration in Pr. 23.30. However, the only parallel with similar phrasing and an explicit link 
to the saltiness of the sea comes from a keen reader of Aristotle's Problemata: Plutarch 
(Quaest.Nat. 9 [Mor. 914b-c]). 
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5 Conclusion 


Throughout this chapter we have witnessed a range of ways in which the 
Problemata draw on the Hippocratic corpus. Clearly, given the fact that this 
engagement cannot be reduced to a simple pattern, and given the loss of other 
medical texts which the Problemata may have used, not every interaction pro- 
posed here will seem equally cogent. However, there is no room for doubt that 
Pr. 1.9 reordered Aér. 10 to clarify its structure, and I feel confident that the 
other instances of sophisticated interaction are not all merely the mirages of 
positivist source-chasing. Such interactions include refinements of the obser- 
vation to be explained, which in some cases refute Galen's commentaries on 
the same passage. I mention that not as a cheap matter of points-scoring, but 
as indicating that problemata could contribute in real terms to the develop- 
ment of scientific models. 

Of the Hippocratic texts, Airs Waters Places, De victu 2 and the Epidemics 
(esp. 6) seem to have been particularly influential; De morbo sacro, De flatibus, 
De morbis, Aphorisms 6 and De affectionibus have all made passing appear- 
ances, and doubtless research will continue to trace new parallels. Unlike their 
use of Theophrastus, the Problemata tend not just to *repackage" Hippocratic 
material in the problema-format. Often, it must have been precisely the unex- 
plained assertion which attracted attention (e.g. in the Epidemics), and else- 
where Hippocratic explanations were felt to need more or less updating of 
terminology and physiological model—more, of course, than Theophrastus' 
texts required. The Problemata therefore stick, as far as Hippocratic material 
goes, largely to Aristotle's project for them, to explain natural phenomena 
whose causes are unclear (fr. 12, cited above).^9 

Use of the Hippocratic Corpus characteristically does not come with any 
explicit ascription. While, as we saw, Aristotle sets up various kinds of prob- 
lemata as being related to the opinions of prior thinkers, the physical prob- 
lemata generally—and always in the Hippocratic cases—pose a question and 
suggest an answer without directing the reader to matters of authority. We saw 
from the contrast to Galen's commentaries that instead of a faithful explana- 
tion of the merits and (sometimes) demerits of lemmata from the Hippocratic 
texts, the problemata put the student into immediate contact with a curious 
phenomenon, and suggest tentative, often multiple, explanations without 
being restricted by what “Hippocrates” had declared. The openness of the text, 


40 Cf., correct but unsurprising, Flashar (1975, 340): "der Stoff aus dem Corp. Hipp. vornehm- 
lich für die Spitze der einzelnen Probleme gestellten Fragen verwendet wird, wáhrend die 
Antworten überwiegend von arist.-peripatetischen Erklärungsprinzipien bestimmt wird." 
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ever able to be expanded with the reader's own explanations, offers a vehicle 
for teaching which is remarkable for actively engaging the student and for its 
freedom from authoritarian principles. And we know that this format was 
appreciated: the various ancient editions which we can distinguish prove that 
ancient reading imposed revisions in the text, as well as implying a continuing 
readership whose enthusiasm is glimpsed so vividly in the representations of 
problema-reading in Plutarch and Gellius. 


TABLE 3 


Summary of (only) the passages mentioned, ordered by Hippocratic source 





Hippocraticsource Pr. 


Notes 





Aér. 1, 11 1.3 Uses 1 vaguely and 11 in detail to form both 
question and explanation. 

Aér. 7.2-6 14.7 Abbreviates to form question and construct 
a deeper explanation. 

Aér. 8.2 23.30 Reapplies explanation (with phrasing 
preserved) to new question. 

Aér. 8.3 2.9 Uses for question, combines with Thphr. 
Sud. 277 for explanation. 

Aér. 8.8—10 fr. 760 Reformats proposition, explanation and 


Aér. 10.3-12 


1.8-12, 19-20 


evidence, with slight addition. 
Adopts propositions nearly verbatim; 
explanations added, altered or reordered. 


Aér. 24.2, 10 14.1 Extracts question from two separate sentences; 
supplies explanation. 

Aff. 7 3.1 Adds to proposition, but supplies feeble 
explanation. (Possibly to be related instead to 
Morb. 1.26.) 

Aph. 6.13 33.1, 5,17 Uses for question of 33.17, to which 
refinements are made in explanation and in 
33.1, 5. 

Epid. 2.5.1 11.38 Uses in part to form more focussed question; 
adds explanation. 

Epid. 2.5.11 10.50, 31.26-27 Reapplies proposition to new question. 

Epid. 2.6.1 10.48, 34.1 Constructs slightly altered question, but 


unclear derivation because mediated by Arist. 
fr. 273, HA 2.3. 
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Hippocraticsource Pr. 


Notes 





Epid. 5.54 
Epid. 6.4.19 
Epid. 6.5.1 
Epid. 6.5.8, 10 
Epid. 6.5.12 
Epid. 6.5.15 
Flat. 7 


Morb. 1.25 


Morb. 1.26 
Morb. 4.56 


Morb.Sacr. 
Prog. 3 


Prog. 6 


Vict. 2.37 
Vict. 2.40, 42 


Vict. 2.41 
Vict. 2.62 
Vict. 2.63 


Vict. 2.65-66 


31.9 


11.3 


34.12 


34.4 


fr. 750 


1.508, 4.16 


35.9 


2.35, 31.23 


3.1 
13.6 


30.1 
6.3 


2.35, 31.23 


25.15 
21.2,8 


21.11 


fr. 736 


2.30 


5.6 


Possibly incorporates observation as a corollary 
of a separate piece of explanation. 

Adopts proposition; attempts to clarify 
Hippocratic explanation. 

Possibly uses in part to form more focussed 
question; adds explanation. 

Adds further phenomena to construct more 
general question and explanation. 

Adds to proposition; supplied explanation 
(lost). 

Uses proposition with similar phrasing; adds 
explanation. 

Possibly abbreviates to form question, then 
adds weaker explanation. 

Reformats proposition and explanation (2.35). 
Reapplies proposition and explanation to 
separate phenomenon (31.23). More likely 
source than Prog. 6. 

See on Aff. 7. 

Probably corrects proposition and supplies 
more suitable explanation. 

Reference to use of ‘sacred disease’ by apyaloı. 
Dubious use of proposition (Diocles more 
likely). 

Dubious: see on Morb. 1.25. 

Reapplies explanation to new question. 
Probably extracts questions in complex way, 
supplying and altering explanations, with 
further additions. 

Dubious use for question. 

Possibly uses for question; modifies 
explanation. 

Combines with Thphr. Sud. 39 to produce 
broader question and for explanation. 

Uses phrasing of 2.65 for question, and also gist 
of 2.66 in explanation. 
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CHAPTER 6 
On Problemata 3: Wine-Drinking and Drunkenness 


William W. Fortenbaugh 


1 The Peripatetic Background 


The drinking of wine and drunkenness was a topic of interest among the 
early Peripatetics. Diogenes Laertius' catalogue of Aristotelian writings con- 
tains the title Symposium (5.22). It comes tenth among the dialogues, with 
which the catalogue begins. An alternative title, On Drunkenness, is used by 
Athenaeus to refer to the same work.! Indeed, the work may have carried the 
double title Symposium or On Drunkenness.? Theophrastus too wrote a work 
entitled On Drunkenness. It is listed in Diogenes' catalogue of Theophrastean 
writings (5.44) and was used by Athenaeus, with and without title.? Like the 
Aristotelian work, that of Theophrastus will have been a dialogue.* In addi- 
tion, both Hieronymous and Chamaeleon are reported to have written works 
that carried the title On Drunkenness. The work of the former is cited twice by 
Athenaeus? and that of the latter twice by Athenaeus and once by Clement of 
Alexandria. Most likely these works as well were dialogues. In all four works, 


1 Athenaeus, The Sophists at Dinner, cites the Aristotelian work seven times, using the title 
On Drunkenness: 2.22.44D = 103 Rose?, 10.34.429C = 107, 10.67.4474 = 106, 11.11.464B-C = 110, 
11.95.496F = 111, 14.47.641B = 104 and 14.48.641D - 104. He cites it once using the title Symposium: 
15.16.674F - 101. 

2 SeeMoraux (1951, 33 n. 33), who compares On Soul, which Diogenes lists among the dialogues 
and without its alternate title, Eudemus (5.22). In Rose?, the Symposium or On Drunkenness 
comes sixteenth among the dialogues (1886, 97-104). 

3 Athenaeus cites the Theophrastean work seven times with the title On Drunkenness: 
10.22.423F = 574 FHS&G, 10.24.424E = 576, 10.30.427D = 570, 11.8.463C = 569, 1113.465B = 573, 
11.97.497E = 575, 15.48.693C = 572. Without title three times 10.33.429B = 579B, 10.45.435A = 
578, 1118.782A = 571. Plutarch cites Theophrastus without title twice: Table Talk 5.5.2.679A = 
577A, 7.10.2.716A = 577B. 

4 See Fortenbaugh (2011, 222-26, 706-37). 

5 Athenaeus cites Hieronymus twice with the title On Drunkenness: 10.24.425A = 28 White, 
11.101.500A = 29. See also 10.45.435A= 30, where Athenaeus cites the Letters of Hieronymus. 

6 Athenaeus cites Chamaeleon twice with the title On Drunkenness: 10.29.427B = 11 Martano 
and 11.4.461A = 10 and twice without title 1.41.22E = 12 and 10.35.430A = 13. Clement of 
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the conversation will have been presented as taking place at a symposium. 
A variety of topics were discussed: not only drinking mixed and unmixed wine, 
sobriety and drunkenness, but also the games and rituals that took place dur- 
ing symposia, lexical issues related to drinking and drunkenness, legislation 
intended to control drinking and the physiological consequences of drinking, 
both good and bad. In regard to good consequences, one thinks of drinking as 
a way to relieve the despondency of old age, and in regard to bad consequences 
one might cite a loss of sexual drive due to heavy drinking." 

Given such a variety of topics, it would be unreasonable to believe that 
the dialogue format had an exclusive claim on discussions of drinking and 
drunkenness. An ethical treatise (an esoteric work used in teaching within the 
Peripatos) might consider the behavioral consequences of heavy drinking, and 
a political treatise might suggest legislation intended to curb excess. A lexicon 
might list words that are either peculiar to the use of wine or acquire a spe- 
cial meaning when used in regard to heavy drinking. And a scientific treatise 
focusing on human physiology might have much to say about the effects of 
drunkenness. An example of the last is our special concern: namely, Book 3 of 
the pseudo-Aristotelian work entitled Buca npoßAnuara (Physical Problems). 
The heading to Book 3 runs: "Oca nepi olvonoclav xoi ény, "Those [Problems] 
Which Concern Wine-drinking and Drunkenness.” Taken by itself, the heading 
might be thought to open the door to a variety of issues, ethical, political, lexi- 
cal, etc., all dealing with wine and drunkenness. But on the whole that is not 
what we find in Pr. 3. The focus is on physiology as might be expected when 
one keeps in mind the title of the work, i.e., Physical Problems. In the heading 
to Pr. 3, the relative öga connects with the title Pucu& npoßAnyara,S and that 
limits the range of topics that will be discussed. 


Alexandria cites Chamaeleon once with title (Stromata 1.26.170.3 = 14). For discussion, see 
Fortenbaugh (2012, 372-86). 

7 Regarding the variety of topics discussed in the Theophrastean work, see Fortenbaugh (2011 
223). 

8 That xpofA/juoxa is to be understood with dca seems to me quite certain. It should, however, 
be noted that in several manuscripts including the earliest and best (codex Parisinus 2036), 
the connection between the title Puoixà npoßAnpara and the first problem (introduced by 
$a) is not immediate. The phrase xat’ ei8oc cvvorye»yíj; comes between the two. In my judg- 
ment, the phrase is a descriptive addition and not to be construed as part of the title. For 
discussion see Fortenbaugh (2013, 81-82 n. 40). 
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Pr. 3 is neither the longest nor the shortest of the thirty-eight books that make 
up the pseudo-Aristotelian Problems. The longest is Pr. 10, which runs for close 
to eight Bekker pages (891a6-898b25); the shortest is Pr. 36, a brief note that 
runs less than a quarter of a Bekker page (965a1—17). Pr. 3 is one of the longest, 
running some five and one-third Bekker pages (871a1-876a27). The chapters 
that constitute Pr. 3 number thirty-five and vary considerably in length. The 
shortest is ch. 24, which runs for two Bekker lines plus one word.? Longest are 
two parallel/repetitive chapters of almost equal length: ch. 5, which is forty- 
three plus lines long, and ch. 26, which is forty-four plus lines. These repetitive 
chapters will be discussed below in Section 3. 

In regard to format, each of the thirty-five chapters of Pr. 3 begins with a 
question whose opening words are òà ti, “For what reason" or simply “Why”. 
The phrase is everyday Greek, but in the context of the Physical Problems it 
becomes formulaic and is found throughout the work.!? In Pr. 3, àtà ti almost 
always introduces a single question. We do, however, find òà ti introduc- 
ing a compound question, i.e., two closely related questions joined by xai, 
"and" (35).!! We also find 1d ti repeated, so that two questions are clearly indi- 
cated (12). On one occasion, the manuscript tradition is faulty: what appears 
to be a single answer to a single question is in fact two answers, the second 


9 Ch. 35 runs for two Bekker lines plus three words. Chs. 28, 4, and 29 exceed three lines by 
one, three and five words respectively. 

10 Mayhew (201, xiii n. 1) reports that in his edition there are 903 chapters, of which 98 per- 
cent begin with did ri. While the phrase dı& ti may suggest Aristotle's efficient cause, its 
use is not restricted to questions concerning the efficient cause. See Arist. Phys. 2.3.194b19 
and [Arist.] Pr. 4.15.878b1—2, cited by Fortenbaugh (2013, 80-81 n. 38). 

11 Ch. 35 is quite short (see above, n. 9); indeed, so short that one suspects heavy-handed 
abbreviation or even corruption in the course of transmission. The bipartite question 
runs: Ag tl Tò £Xotov móc Tas uoc gvUGEPEL, Kal Tod Suvaadaı rivew TO xorrappogetv; “Why 
is olive oil beneficial in regard to drunkenness and why does sipping it enable one to 
drink?" The translation is that of Mayhew, who follows Forster closely. It is unobjection- 
able; I merely add that the second part of the question begins with an objective genitive, 
i.e., TOO Süvaodaı rive, and that the verb éott is understood. A more literal (and awkward) 
translation might be, “Why is sipping for being able to drink?" The answer is suspiciously 
brief: 7j dót: obpytucdy Eotı xod TH nönarı npoo8onotet; “Is it because it is a diuretic and 
prepares the way for drinking?" (876a26—28). The occurrence of xai in the answer creates 
two parts, and therefore the impression that two questions or both parts of the bipartite 
question are being answered. But it is also possible to understand the xoi as epexegetical: 
the importance of being diuretic is explained as making it possible to continue drinking. 
Ileave the matter undecided. 
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question having been lost in transmission (25).!2 An emendation in the form 
of a dı& tt question is provided by a marginal note. It is printed in the texts of 
both Hett and Mayhew, but it is rejected, correctly I believe, by Flashar, who 
cites Forster.!? 

The answers that follow on the questions are typically introduced by for- 
mulaic words and phrases that exhibit variation. Most common is the use of 
the interrogative particle 5j, in which the interrogative force is suppressed and 
the answer that follows has the feel of a modest or tentative assertion.!* The 
particle can be used by itself (e.g., 10, 12) or in combination with 8tóc (e.g. 1, 32) 
or ott (e.g. 4, 7). Sometimes a single answer is offered (e.g. 1, 4), but on other 
occasions we find two, three and even four answers proposed (e.g., 34, 26, 5, 
respectively). Occasionally nötepov occurs. It may introduce the first of two 
possible answers (3), which is in line with common usage (“whether... or"); 
but on one occasion it stands at the head of four alternatives (31). 

The conjunctive combination Erı de is used to introduce a further consider- 
ation, for example in ch. 3, where it occurs after two answers to the question: 
^Why do those who drink partially unmixed wine have a worse hangover than 
those who drink it completely unmixed?" The first answer is that being lighter 
partially unmixed wine penetrates into further and narrower regions. The 
second answer is that persons who drink unmixed wine drink less and vomit 
more. Then comes £t &é, followed by the assertion that unmixed wine causes 
concoction elsewhere and in itself (871a21-22). If I understand correctly, the 
author has used £u 86, “furthermore,” because he does not view the assertion 
as an alternative to the preceding two suggestions. He views it as compatible 
with and supplementary to the second alternative, which is also focused on 
unmixed wine.!5 


12 Hett assigns the two problems different numbers: 25 and 25a. He is followed by Flashar 
(1962, 43). Mayhew prefers 25a and 25b. He characterizes the first as “a mangled and/or 
incomplete version of Pr. 3.12" (2011, 123 n.44). 

13 Flashar (1962, 450-51) cites Forster without referring to a particular work. The reference is 
to Forster (1927), whose n. 3 to ch. 25b convincingly defends the question that is added to 
the text in order to create a new problem. In the reprint of Forster's translation in Barnes 
(1984, 2: 1347), the added question has been changed, presumably in order to bring it into 
line with the marginal note. The lack of any footnote defending the change may be in line 
with editorial policy, but in this case the failure to explain the change is regrettable. 

14 See Flashar (1962, 341) and Bonitz's Index Aristotelicus 312b56-313a35. Among the pas- 
sages cited by Bonitz, cf. EN 1.5(7).1097a18, 3.1.110b1 and 3.9(6).1115a25, 29. 

15 Cf. the use of éu8£ inch. 29. For tt without de see ch. 2, where the assertion that tipsy per- 
sons judge and do so poorly is not an alternative to the preceding explanation that tipsy 
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On occasion the answer(s) do not follow straightway on the question. 
There occurs a comment, which Flashar characterizes as ein selbstständiger 
Zwischenteil:© we might say “intermediate material" Often the comment 
introduces a paradox, making clear why the question needs consideration. 
For example, having asked, “Why when people drink much continuously, do 
their stomachs become drier?" the author adds “when [the stomachs] ought 
to become wetter due to the greater intake?” (21.874a22—23). Or again, having 
asked why people who are thin die from drinking unmixed wine and others 
who are not so thin become dry by drinking much at once, the author adds, 
“For (yáp) both wine and living seem to be by nature things that are hot, 
whereas dying is a matter of cooling" (23.874a38). Here yàp signals a clarifica- 
tion: the author spells out the paradox involved in the immediately preceding 
questions. There is no necessary limit to the length of an intermediate com- 
ment, so that we should not be surprised to find one or two longer comments, 
which seem to take on a life of their own—e.g. chs. 5 and 26 (especially the lat- 
ter), in which the comment becomes a quasi-introduction to the subsequent 
answer. See Section 3 below. 

From the standpoint of content, Pr. 3 is like virtually every book of the 
Problems in that it is lacking in structure or organization. To be sure there is a 
heading that delimits the questions to be asked: they will concern drinking and 
drunkenness. Furthermore, there are chapters that are appropriately placed 
next to each other: chs. 12 and 13 both concern sweet wine and recognize its 
beneficial effect as a prophylactic against drunkenness. In addition, ch. 13 
makes reference to ch. 12 regarding the connection between drunkenness and 
heat in the region around the head.” Chs. 9 and 10 are similar in that they both 
concern vision, and the later refers to the former.!® But there are also chapters 
that tell against good organization. A clear example is ch. 35, which concerns 
olive oil as a prophylactic against drunkenness and for that reason might have 
been grouped together with chs. 12 and 13. Moreover, ch. 35 is quite short and 
most likely found its place at the end of Pr. 3 for no other reason than that it was 
a leftover scrap that had to go somewhere. Most striking, however, are the rep- 
etitions: i.e., repetitive chapters that address the same question, which is often 
phrased in the same words and followed by comments that also make use of 
the same or similar wording. As an example, I cite chs. 9 and 20, which but for 


persons have not drunk so little that they are sober and so much that they are undone. 
Rather, it supplements and clarifies what precedes. 

16 _ Flashar (1962, 342). 

17  13873aireferring to 12.872b30-31. 

18 10.872b5 referring to 9.872a21-22. 
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two words begin with an identically phrased question: “Why does everything 
appear to be traveling in a circle to those who are very drunk, and as soon as 
drunkenness has grabbed them they are unable to observe things far away?”!? 
The two chapters go on to offer an answer in identical wording, "Is it because 
the vision is often moved by the heat of the wine?"?? A slightly more compli- 
cated example is provided by chs. 29 and 32. Both address the problem, why do 
drunkards enjoy being warmed by the sun, and in answering the question both 
refer to concoction and to apoplexy. But ch. 32 does not limit the question to 
drunkards; those living around the sea are included.?! In the immediately fol- 
lowing section, I shall continue the discussion of repetitive chapters, focusing 
on chs. 5 and 26, in which cooling and trembling are of primary concern. Here 
I simply assert that the occurrence of repetitive chapters separated from each 
other and lacking cross-references speaks for more than one author. We should 
think of various compilers drawing on closely related sources, some of which 
go back to a common source.?? 


3 Two Repetitive Chapters: Pr. 3.5 & 26 


Chs. 5 and 26 are the two longest in Pr. 3. They are also roughly equal in length,?? 
take their start from the same question—"Why do drunkards tremble, and 
more so according to how much unmixed wine they drink?”—and provide 
intermediate material.?^ The similarity is striking, but so are the differences. 
Ch. 26 provides more intermediate material and ch. 5 more answers to the 
question under consideration. 


19 Ch. 9 (Mayhew trans.). In ch. 20, “more” is added after “has grabbed" (&ntouevng UaMov) 
and “to observe" is replaced by “to count" (dpiyetv) (both 87426). 

20 = After the initial answer (i.e., after 9.872a22 and 20.874a9), the two chapters exhibit consid- 
erable difference. I return to chs. 9 and 20 in Section 4 below. 

21 Inch. 29, the question runs, “Why do drunkards in particular/especially (uáňota, 875b6) 
enjoy being warmed by the sun?” The occurrence of u&Atcxa is an acknowledgement that 
others too enjoy being warmed in the sun. Given the question as expanded in ch. 32, we 
can say that the others include those living around the sea. It is possible that the author 
of 29 knew the question as formulated in 32 and chose to simplify the question, letting 
yarıcra stand for those around the sea (and others as well). 

22 For discussion of repetitions, see Flashar (1962, 323-25), who refers to Prantl (1851, 
345-47). 

23 In Bekker’s edition, both chapters run 44 plus lines. Ch. 26 is longer by one third of a line. 

24 On intermediate material, see above, Section 2, p. 104. 
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I begin with ch. 5, in which we are told that wine is capable of heating, and 
trembling results from cooling. In addition we are told that powerful trembling 
is experienced by many persons whose only nourishment is unmixed wine. 
Indeed, such persons throw off those who are restraining them,?? and when 
they wash in warm water they have no feeling of the warmth (871a27-33). 
After these intermediate comments, the author begins his explanation with 
the formulaic phrase n ötı. He first repeats the idea that cooling is the cause 
of trembling and then recognizes four ways in which cooling occurs. Each 
is introduced by ï: (1) either when a person's internal heat is surrounded by 
external cold as in winter, (2) or when a person's natural heat is extinguished 
by its opposite, i.e. cold, (3) or on account of time as in old age, or (4) through 
an excess of alien heat (871a33-37). The last is immediately illustrated by refer- 
ence to the sun and to fire,?6 and by the statement that the heat of unmixed 
wine is increased when it is mixed with the heat proper to the body; it extin- 
guishes the latter, so that the body is cooled and trembling occurs (871a38-b4).?7 


25 "Those who are restraining them" (Mayhew), “those who hold them" (Hett) and “those 
who are trying to hold them down" (Forster) translate &Xißovras, which recurs in 26.874b27. 
It is a conjecture without merit. See Flashar (1962, 439-40), who argues that &Xißeıv means 
"to press" and not “to hold down.” Moreover, it is odd to think of someone shivering with 
such force that he throws off those who seek to restrain him. More plausible might be 
throwing off a cloak. My preference would be to insert daggers into the Greek text and to 
leave the participle untranslated. 

26 The idea that a larger fire can quench a smaller one is Aristotelian, but it is not original 
with him. That is made clear in On Generation and Corruption, where Aristotle first speaks 
of earlier philosophers and then tells us what they say concerning smaller and larger fires: 
namely, that the smaller is destroyed by the larger (1.7.323b1—9). In On Youth and Old Age, 
Aristotle explains why a smaller fire dies down in the presence of a greater one. He com- 
pares the flame of a lamp when placed in a greater flame and says that the greater flame 
seizes the nutriment/fuel in the smaller flame (5.469b31-470a 3). Commenting on this 
passage, Ross (1955, 303) writes, "A's meaning seems to be that when a small flame is set 
close to a big one, not only does the small flame dwindle (i.e. seems to dwindle) in com- 
parison with the larger, but it dwindles in reality because the larger flame steals its fuel 
from it, before fresh fuel arrives." 

27 Cf. Pr. 3.23 where we read, “Wine by its own heat causes the natural heat to waste away. 
Therefore, just as a little fire is extinguished by a large fire or by the sun, so too the heat 
in the body is extinguished by that in the wine. If the latter surpasses it" (874b14-17). The 
idea is that unmixed wine brings to the body additional heat, which combines with the 
heat proper to body. The latter is dependent on moisture which is present in the body 
and which fuels the heat of the body. That moisture is drawn upon in order to support 
the increased heat. The result is a reduction in the requisite moisture and a cooling of the 
body. See the conclusion of this paragraph on 874b21-31. 
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At this point, the author announces still another manner of cooling beyond 
those already mentioned: gotw dé xoi napà návta tà cipnpeva dog t pórtoc 
xatapvéews (871b3-4). It is the removal of the matter, tAy (871b5), by which 
the warmth of an individual is nourished. The idea is illustrated by reference to 
an inanimate object, a lamp. When the oil is used up, the light is extinguished. 
So, too, in an animate object. When that which nourishes heat is removed or 
reduced, then heat fails. And this we are told is what happens in old age and 
when diseases are long and wasting (871b4-11). Illustrating the animate with 
the inanimate is helpful. We understand that a lamp gives off light when it has 
not only a supply of fuel but also a particular kind of fuel, namely, oil. Similarly 
the body of a person is warmed not simply by a supply of moisture but by 
moisture of a particular kind, namely, moisture that is smooth and oily (871b13, 
15-16). There is, however, a problem. Old age has already been mentioned in 
the previous list of ways in which cooling occurs (it comes third), so that the 
claim to be introducing another manner of cooling not already mentioned is 
odd if not outright false. Be that as it may, the author continues to consider 
failing heat due to changes in nutritive moisture (871b13-21), after which he 
returns to drinking unmixed wine and the fourth manner of cooling. We are 
told that when the heat of unmixed wine is combined with the heat that is 
present by nature, then together they more readily use up the supply of mois- 
ture that supports the natural heat of the body.?? As a result some persons 
become dropsical, others rheumatic and still others are affected in the stom- 
ach. For the moisture that remains is harsh and what is taken in (ingested) is 
soft and does not thicken on account of the weakness of the heat that is proper 
to the body, 8v dodeverav tod obxetov Bepuoü (871b27-28). And the heat is weak, 
because the matter in which it is preserved is weak, và thv ÜAyv elvaı ToLabmv 
ev @ Ett aweta? It is like the heat given off by a fire of reeds, when compared 
with that given off by logs (871b29-31). 


28 The Greek runs: u&Mov avadloxeı xà Ev TH owpatı Ondpyovra EPddia TH oixeiw Peppe 
(871b23-24). The noun ¿góða refers first to supplies for traveling and then more gen- 
erally to ways-and-means that support various things. For the dative, cf. Demosthenes, 
Orations (Against Timotheus) 49.67: egödıa TH yıpa ixavå, “sufficient provisions for old 
age.” For &pödıa in combination with &vadicxew, cf. Demosthenes Or. 19 (On the Embassy) 
311, where the meaning is “to pay travel expenses." At Pr. 871b23-24 the idea is expending 
or using up the supply of moisture that is present in the body and required for heating 
the body. See LSJ s.v. &pödıov(1c) 1, where Pr. 871b24 is cited. Instead of avadioxeıv, we find 
xatavadtoxew used by Aristotle in On Youth and Old Age 5.469b29, 31. 

29 The matter, tAy (871b30, cf. 871b5), is the supply of moisture present in the body for its 
own heat (871b23-24, referred to in the preceding note). 
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As already stated, ch. 26 is like ch. 5 in beginning with the same question 
“Why do drunkards tremble, and more so according to how much unmixed 
wine they drink?" It also continues with intermediate material, which is all 
but identical with the intermediate material found in ch. 5 (cf. 5.871a27—33 and 
26.874b22-27); but ch. 26 goes beyond ch. 5 by making reference to drinkers of 
unmixed wine who have massages and eat meat. They are said to be seized by 
apoplectic fits, to tremble less, to experience severe pain, and to be unable to 
remain at rest (26.874b28-31). At this point, the author takes a step backwards, 
saying: £tt Tod u£v Tpöuov aitia Y) buxpörmg- palvovraı yap, wanep elpntau, ot TE 
pryGvrec TOÖTO mt&oyXovrec xal oi opóðpa yépovrec. dupotépwv SE TOUTWV tv [LEV 
TO TABOS ivypóv, Ta 88 ý juxta, “Still,3° coldness is the cause of trembling; for 
as was said,?! persons who are chilled seem to experience this, as do persons 
who are exceedingly old. Of these two, the condition (1&00c)?? of the former is 
cold and of the latter [old] age" (874b31-35). The author leaves it to the reader 
to understand that old age involves a failure of heat and therefore a cooling of 
the body. What the author does do is turn the reader's attention to the central 
issue of the chapter: “Wine is capable of heating, so that the opposite should 
occur" (874b35-36). Le., heavy drinkers should be warmed rather than chilled 
and therefore should not experience trembling which is caused by coldness. 
What follows is a first step in resolving the problem. 

The author says, Ñ o00£v xwAvet yiverOat Tadro Uno Evavriwv, uy woaútwç dé 
motovvtwv, "Or does nothing prevent the same thing occurring on account 
of opposite causes, but not acting in the same way" (874b36-37). The idea is 
elucidated by the example of frost and heat. Both cause burning, but in the 
case of frost the burning depends upon frost causing heat to collect (874b37- 
875a2). Next we are told that trembling occurs on account of lack of heat, but 
not any heat; rather, it is the heat that is proper, oixeiov, to the body (875a2-3, 
we are familiar with this use of oixetov from 5.871b27). The author continues 


30  Hettomits ëtı at 3.26.874b31; Mayhew prints ëtı but does not translate it. The omission has 
some manuscript support, but ét is found in the oldest and best codex (10th century) and 
is being used to indicate a weak break with what has just been said: i.e., that persons who 
drink unmixed wine and also have massages and eat meat are less afflicted by trembling. 
The author wants to reaffirm and strengthen the connection of trembling with cooling 
and chooses to do so, beginning with £c, "still" (cf. LSJ s.v. 11). 

31 See 874b23-24. 

32 T&ðoç is used of the physiological condition of the person who experiences chills and 
trembling. This usage is not to be confused with using xoc to refer to an emotional 
response like anger or fright, whose cause is cognitive, i.e., a particular belief. For a single 
use of n&ĝoç covering both a physiological condition (dying) and an emotional condition/ 
response (fright), see Pr. 4.7 877a25, discussed briefly below in Section 4, p. 122. 
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by listing three ways in which the heat proper to the body is reduced. Each is 
introduced by 7: (1) either by fading or wasting away, yapavoeı, (2) or by being 
extinguished, cfécet, (3) or by heat that is alien (not proper to the body), úrò 
9eppo0 d&AAotptov (875a4—7). Wasting away is explained by lack of nourishment 
and illustrated by lamps that lack fuel or oil. Being extinguished is explained 
by what is opposite: namely, the cold and moist.?? And alien heat is illustrated 
by the sun in relation to a fire and by fire burning near a lamp (already familiar 
from ch. 5.871238). The three alternatives are then discussed: first comes being 
extinguished, then wasting away, and finally being overwhelmed by alien heat 
(8757-28). 

There are obvious differences between chs. 5 and 26. I have already taken 
note of the additional intermediate material in ch. 26. Other differences 
include, e.g., the diseases that are mentioned (ch. 5 speaks of dropsical and 
rheumatic individuals [871b24—25], ch. 26 of those who are seized by apoplec- 
tic fits [874b29]), the examples/comparisons that are put forward (ch. 5 refers 
to reed fires [871b29-31] and ch. 26 compares the weak individual who cannot 
control a large plank [875a21-24]) and the quasi-technical terms that are used 
(ch. 5 distinguishes between things &pvya and eupuya [871b7—9]|9^ and ch. 26 
uses n&ĝoç when referring to a physiological condition [874b34]).?° Here I want 
to call attention to a structural/stylistic detail: namely a difference in the use of 
7. In ch. 5, the conjunction is used four times to list the ways in which cooling 
is caused (871a33-37). In ch. 26 it is also used four times: the first introduces a 
general answer or principle—opposite causes can have the same effect but not 
in the same way (875b36-37)—and the other three list specific causes (875a7— 
14). In what follows, the three occurrences are underscored by the phrase tpirog 
1póroc (875218). The author is, as it were, announcing that he has finished dis- 
cussing two of the ways in which warmth is replaced by coldness and is now 
turning to the third and last. A possible explanation of the difference can be 
hazarded. The author of ch. 5 has chosen to begin his list with the most com- 
mon case: in cold weather, especially winter, a person is frequently surrounded 


33 In reporting the explanations of wasting away, udpovotc, and being extinguished, og£otc 
(875a4—7), I have kept to the order in which the two are first introduced (8754). In fact, 
the author reverses the order when giving the explanations. In On Youth and Old Age, 
Aristotle mentions uápavctc before oßecıs and explains the terms in the same order 
(5.469b21-23). I agree with Flashar (1962, 441) that the reference to old age and force need 
not be expunged. They offer further clarification and maintain the order. 

34 Cf. Pr.16 and 17, which carry the headings "Oca nepi tà dibuya (913418) and "Oca nepi tà 
éutpuxa (915b37) respectively. 

35 See above, n. 36. 
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by cold air, to which he (his body) responds by shivering (871a34-35). Extreme 
cases aside, the response is superficial and easily remedied by putting on thick 
clothing or entering a warm room. The author of ch. 26 chooses to ignore this 
common experience? and to focus on the more interesting cases listed by the 
author of ch. 5. Only he reorders the cases: what comes third in ch. 5 (871436) 
is mentioned first and followed by (875a4) what precedes in ch. 5 (871a35-36).37 
After that the author of ch. 26 immediately reverts to the order found in ch. 5, 
placing third (875a7-8) what comes fourth in ch. 5 (871437-38). Such a minor 
and potentially confusing change in order, together with the emphatic use of 
1pícoc 1póroc (875a18-19), might suggest a weak attempt to escape the charge 
of copycat, but that is too simplistic. Moreover, it may have things backwards. 
It is also possible that the author of ch. 5 has chosen to make an addition to the 
list in ch. 26: he values completeness and therefore makes reference to external 
cold in winter (871a34—35). And when the author of ch. 26 reverts to the order 
of ch. 5, he need not be seen as taking a cue from that chapter. He may simply 
prefer to procede totepov-mpdtepov. 


4 Theophrastean Precedents 


In the course of the twentieth century, it came to be recognized that the 
Physical Problems, which forms part of our corpus Aristotelicum, is neither the 
work of Aristotle nor that of his pupil Theophrastus. Rather it is a later compi- 
lation that was put together, at least for the most part, during the Hellenistic 
period by various members of the Peripatetic School. Pace Strabo (3.1.54 = 
Thphr. fr. 37 FHs&G), these Peripatetics had access to many of the writings 
of Aristotle and Theophrastus?? and in compiling the Physical Problems, 


36 The author of ch. 26 might say that this common experience is already covered by gen- 
eral statements made in the intermediate material: "Those who experience cold shiver 
most of all" (874b25) and "The cause of trembling is cold" (874b32). The first of these is 
found in the intermediate material in ch. 5, while the second is found in material added 
by the author of ch. 26. That could be significant. The author of ch. 26 both adds and 
omits, perhaps thinking that an earlier addition allows a later omission. I do not press 
the suggestion. 

37 What comes third in ch. 5 is the diminution of natural heat through time such as old 
age, yĝpaç (871a5). In ch. 26 it is mentioned first, albeit without a clear reference to old 
age, uotg&voet (875a4). That comes later: ev dé TH yrpa Tò Beppòv Lapaivetat (875214). What 
comes second in ch. 5 is the extinction of natural heat through its opposite, «à ¿vavtiw 
(871436). In ch. 26 it is mentioned second, ónó àv evavriwv (87545). 

38 See Barnes (1997, 12-16). 
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they drew upon those writings that appeared relevant. To make the point, 
I refer to four of Theophrastus’ scientific opuscula: On Sweat is drawn upon in 
Pr. 2 ("Those [Problems] Which Concern Sweat"), On Fatigue in Pr. 5 (“Those 
Which Arise from Fatigue”), On Winds in Pr. 26 (“Those Which Concern the 
Winds"), and On Odors in Pr. 12-13 (“Those Which Concern Fragrant Things" 
and “Those Which Concern Malodorous Things").?? Given the obvious rela- 
tionship between the Theophrastean titles and the several Book headings, it 
is not surprising that the former were drawn upon in composing the latter. 
But borrowings are not confined to books whose headings are closely related 
to Theophrastean titles. Later in this section I shall mention passages in several 
different books, all of which relate closely to a particular passage in On Fatigue, 
and only one of which refers to fatigue in the heading to the book in question. 
But first I want to call attention to the fact that related passages in the Problems 
can be helpful in establishing the text of a Theophrastean opusculum and vice 
versa. Regarding the former, I refer to remarks in the introduction to my edi- 
tion of On Sweat.^? Concerning the latter, I refer to Pr. 3.20, which may serve as 
a caveat regarding unnecessary emendation. 

Ch. 20 (already referred to toward the end of Section 2) begins in formulaic 
manner with a question introduced by òd ti: “Why does everything appear to 
those who are very drunk to be traveling in a circle, and as soon as drunkenness 
has seized them more, they are unable to count things far away?" There follows 
an intermediate comment, “And this is why some make this a sign of drunken- 
ness.” After that comes the answer beginning with N örı (874a5-8). The ques- 
tion and the intermediate comment are also found in all but identical wording 
at the beginning of ch. 9.*! Quite unimportant is a difference in word order in 
the intermediate comment.* More interesting is the variation in the second 
half of the question.*? In ch. 20 we read xai Hon óropévqc pov TS u£Onc 
Apıdmeiv cà móppw où Sdvavtat, "And as soon as drunkenness has seized them 
more, they are unable to count things far away” (20.874a6—7).^^ In ch. 9, we 
have the following: 7]8y, damtopevys hs Meng o&petv xà móppo où ðúvavtar, “And 


39 Regarding On Sweat, On Dizziness, and On Fatigue, see Fortenbaugh et al. (2003, 12-15, 178, 
256). An edition of On Winds by Robert Mayhew will be published by Brill. 

40 X Fortenbaugh et al. (2003, 12-15). 

41  Inregardto the question and intermediate material, ch. 9 and 20 are strikingly repetitive, 
but their answers exhibit difference. 

42 . motoüvrot adtd Tıveg (20.874a7—8) and abt motoüvxat xtvec (9.872a20-21). 

43 We might say that the question is in fact two questions, but that is not my concern here. 

44  Mytranslation departs from that of Mayhew, who introduces variation: “grabbed” (872219) 
versus "seized" (87426) and “are unable" (872a20) versus “cannot” (874a22). That is trivial, 
but such variation may mislead the Greekless reader into thinking that the divergence 
between the two texts is greater than it is. 
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as soon as drunkenness has seized them, they are unable to observe things far 
away" (9.872a19-20). Citing Bonitz and Klek, Flashar states that &p9peîv in ch. 
20 should be emended to read d@petv as in ch. 9. He translates accordingly.*5 
Perhaps Flashar is correct, but if we are going to follow ch. 9, then we might 
delete Xov in ch. 20.^9 Moreover and more importantly, the reading &pıdneiv 
has a parallel in Theophrastus' opusculum On Dizziness 12, where the topic is 
the dizziness experienced by persons who take drugs and persons who drink 
heavily. There we read ötav yàp un Sbvatat tig Tob arpwrnpas Y xàc Soxods 
Apıdmeiv, TOV èv oünw xexotOdpOot tov de uedbeıv «qactv», “For when someone 
cannot count the rafters or the roof-beams, «they say» that the one is not 
purged, and the other drunk" (94-96 Sharples).*” Here we have a drunken 
individual who is unable to count countable objects that are at some distance 
away, i.e. at ceiling height. For a sober individual counting the objects correctly 
would be easy, but for the person who is *more" than very drunk counting 
becomes impossible. Ch. 20 can be understood in much the same way: cer- 
tain unspecified objects at a distance cannot be counted by someone who is 
moving in the direction of blind drunkenness. It might be objected that this 
defense of apıdueiv overlooks the fact that the two texts are so similar in word- 
ing that one is all but compelled either to make changes that remove the dif- 
ferences in wording or to posit a common source from which one of the two 
texts deviates. If there is real compulsion here, my choice is to select the latter 
alternative and to locate the deviation in ch. 9. The compiler who added ch. 9 
to Pr. 3 recognized that the verb &pıdneiv invites the question, “Count what?” 
Since his source provided no answer beyond “things far away,’ the compiler 
choose to dodge the question by changing dpıdneiv to à6petv, which is compat- 
ible with counting but more inclusive. The reader would not be moved to ask 
himself, “Count what?" and would happily move on to what follows: namely, 
the assertion that failure to perceive is for some people a sign of drunkenness 
(872a20—21). That is, of course, no more than speculation, which should not 
lead us to emend the transmitted text. It is better to print both texts as trans- 
mitted (872a19-20 and 874a6-—7) and to print proposed emendations in the 
critical apparatus. 

There are other chapters in Pr. 3 that exhibit a close relationship to the 
Theophrastean opuscula. A clear case is ch. 33, which repeats almost verbatim 


45 Bonitz (1866, 404), Klek (no reference is given, but see the critical apparatus to 874a6 in 
Ruelle et al. 1922, 40), and Flashar (1962, 42, 448). 

46 It might be argued that if one is already very drunk, getting still drunker is not possible. 
Observation refutes the argument. Being very drunk is not yet blind drunk. 

47 This refers to the Greek text in Fortenbaugh et al. (2003). The "they" in “they say" refers to 
people generally. 
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the question from which ch. 11 takes its start;*® and the subsequent answer 
begins in much the same way as that in ch. 1.49 But ch. 33 is half again 
longer (16 plus lines versus 10 plus), is clear where ch. 11 is less so,?? and most 
importantly goes on to introduce Theophrastean material that is missing in 
ch. n. For those reasons, I shall ignore ch. 11 in what follows. 

Ch. 33 begins with 8t& ti: “Why are those who are drunk unable to have sex?” 
Two answers follow, each introduced by a formulaic question.?! The first begins 
7| ott: “Is it that a certain region of the body must be heated more than the 
rest, but this is impossible on account of the considerable quantity of heat? So 
the heat arising from the movement [involved in sexual intercourse] is extin- 
guished by the surrounding heat.5? The second answer begins i] Stott, “Or is 
it because [to have sex] the lower regions must be heated, but wine naturally 
travels upward so that it produces heat there and takes it away from below?" 
(875b39-876a5). In what follows the focus shifts from the heavy drinker to 
other matters involving sex. Two are introduced by xat. First we are told that 
people are not inclined to have sex after having eaten a meal. A large breakfast 
anda light dinner are recommended, and a physiological explanation is added. 
Second, we are told that people/men who are fatigued experience nocturnal 
emission, for fatigue is moist and hot, so that residue forms in this region (i.e., 
in the groin) and nocturnal emission occurs (876a5-10). After that we are told, 
“For the same reason, [emission] happens in certain cases of illness, and it hap- 
pens in the same way to those who are frightened and those who are dying" 
(876a11-14).53 That ends ch. 33. 

The reference to nocturnal emission resulting from fatigue has a clear con- 
nection with Theophrastus' opusculum On Fatigue, in which ch. 165* begins in a 
formulaic manner similar to that found in the Problems. First comes a question 


48 There is a reversal of word order (two words change places) and a single word (the verb 
“to be") is added (cf. 11.872b15 and 33.875b39). 

49 The formulaic beginning is identical as are the words that make up the opening sentence. 
There is only variation in word order (cf. 11.872b1517 and 33.875b39-40). 

50  SeeFlashar (1962, 444). 

51 On the use of questions having the force of tentative assertions, see above, Section 2, 
p. 103. 

52 The idea involved here has already attracted our attention in earlier remarks concerning 
chs. 5 and 26 (871a37-38 and 875a7-8), above, Section 3, p. 106, with n. 27. 

53 In regard to the phrase öooıs yiveraı (876212), the above translation departs from that of 
Mayhew and agrees with that of Forster and Flashar. The phrase limits the reference to 
diseases: not all illnesses but certain illnesses. Citing Pr. 5.31.884a6, Forster refers to @dicıg 
(consumption). Cf. Flashar (1962, 481). 

54  Forthe Greek text, see Fortenbaugh et al. (2003, 274-76 ll. 123-32). 
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beginning with 6t6t1: “Why are fatigued persons given to nocturnal emissions?" 
After that the answer is introduced by örı: “Because their bodies are warm and 
moist on account of colliquescence, and such a condition is given to produc- 
ing seed/sperm. [Fatigued persons] lie on their back on account of exhaustion. 
For this position is especially uneven and contributes to nocturnal emission."55 
We would like to know what it is about lying on one's back that contributes 
to emission, but no explanation is given. Instead, Theophrastus goes on to 
speak of sleep, digestion, residue, heat and warmth. He says, "It happens that 
[exhausted individuals] sleep°® more and digest an equal amount of food less,” 
and then develops this contrast, beginning with less digestion. He acknowl- 
edges that sleep promotes digestion, but explains that in the case of fatigued 
individuals increased residue (fluid caused by stress)?" becomes mixed with 
nourishment, and that hinders digestion. After that Theophrastus returns to 
sleeping more and explains that the increase in moisture and heat promotes 
sleep just as in those who are drunk. Although not stated explicitly, we under- 
stand that the body responds by way of nocturnal emission. 

From this brief summary of On Fatigue 16, it is clear that Pr. 3.33 (876a9—11) 
is in agreement with the Theophrastean text. To be sure, On Fatigue 16 is longer 
and a self-contained chapter, but both texts recognize that the tie between 
fatigue and nocturnal emission depends upon increased heat and moisture. 
That said, it should be recognized that Pr. 3.33 goes on to compare persons who 
are fatigued with persons who suffer from certain illnesses as well as with per- 
sons who are frightened and those who are dying. For the same reason and in 
the same way these persons are said to experience emission. That is not found 
in On Fatigue. The author of Pr. 3.33 has added something, perhaps drawing on 
a source that combined Theophrastean material with that from other sources. 


55 There are four chapters in On Fatigue that begin in a formulaic manner similar to that 
found in the Problems. In addition to ch. 16, there are chs. 10, 11 and 15. Of these four, three 
begin with àióxt (10, 15, 16) and one begins with 3i&à ti (11). Three begin their answer with 
ötı (10, u, 16) and one with 7 örı (15). In ch. 16, y&ọ (“for”) does not introduce an alterna- 
tive answer to that introduced by örı. Rather it continues and elucidates the preceding 
sentence, which has mentioned lying on one's back. This position is not to be construed 
as a second answer that competes with warmth and moisture. Rather, it adds to what 
has already been said. In Photius’ excerpt of On Fatigue 16, yap is replaced by de (“and”) 
(Library 527b4-8, Bude edition vol. 8 p. 163.24-28 Henry). 

56 Sollenberger translates “sleep in these positions.’ I prefer to omit “in these positions.” It 
is not present in the Greek and might be thought to complicate unnecessarily what is a 
simple contrast: sleeping more and concocting less, xo&e08ety pâMov—ĝrttov nerrew. 

57 Cf. On Fatigue 3-4. 
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There are other references to nocturnal emission elsewhere in the Problems. 
For example, in Pr. 4, which carries the heading "Those [Problems] Which 
Concern Sexual Intercourse’, ch. 5 begins with 61d ti: “Why is being barefoot 
not conducive to sexual intercourse?” A single answer is given, beginning with 
} ott: “Is it that the body that is going to have sex must be warm and moist 
within?” In what follows, we are told that the requisite condition for emission 
is more common during sleep than when one is awake. For this reason, noc- 
turnal emissions occur quickly and without effort during sleep, but for persons 
who are awake emission occurs with labor (877a5-9). Here as in Pr. 3.33 and in 
Theophrastus’ On Fatigue, the involvement of warmth and moisture in noctur- 
nal emission is stated clearly, though there is no explicit reference to fatigue.5? 

Book 5 of the Problems carries the heading “Those [Problems] Which Arise 
from Fatigue.” Not surprisingly this book contains a discussion of fatigue and 
nocturnal emission. I am thinking of Chapter 31, which is unlike Chapter 33 of 
Book 3 in that the focus of the chapter is from beginning to end on nocturnal 
emission. It begins with 61a ti: “Why are those who are fatigued and those who 
are consumptive prone to nocturnal emissions?” It introduces the answer with 
the formulaic 7 örı: “Is it that those who are hot and moist are on the whole 
prone to having nocturnal emissions?" (884a6—7) It ends with the recognition 
that persons who are fatigued or consumptive are full of warm colliquation, 
and along the way it states that the heat involved in sleep helps trigger noc- 
turnal emission.9? That is not stated explicitly in Book 3. Also new is naming a 
particular illness, p9icıg or consumption. In On Fatigue 16, Theophrastus rec- 
ognizes that the bodies of fatigued individuals are warm and moist on account 


58 Pr. 4.7 does not make explicit reference to nocturnal emission, but the chapter is of inter- 
est, for like ch. 5, it does make clear the importance of heat in causing emission. The chap- 
ter begins with dia ti: “Why is it that although sexual intercourse occurs on account of 
heat, and fright and dying produce cooling, [nevertheless] it happens to some people in 
these conditions (£v tovtots Toîç naderı—see above n. 36) that seed issues forth?” A single 
answer is given, beginning with 7 ötı: “Is it that when some places [in the body] are cool- 
ing others heat up, because they possess their proper heat and are receiving the heat of 
the places that are cooling down; hence, as these places cool down, [emission] happens 
not on account of the cooling, however, but on account of the heating?" (877a23-29). In 
what follows, we are told that this is clear from observation. Reference is made to defeca- 
tion and urination caused by fright, and heat is said to move down in fright and upward 
in death. The heat causes moisture and makes seed issue forth. 

59  Iuse the phrase “helps trigger emission" to capture the idea found in the Greek words 
Stav ý and TOD Unvov Yepuotys mpooyévvrcat (8842910). On account of stress, the body of 
the fatigued person is already moist and warm. When the heat from sleep is added (npoc-) 
emission occurs. 
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of colliquesence and that moisture and warmth promote sleep, but we are not 
told that the heat from sleep can be the additional factor that triggers noctur- 
nal emission. We can say, then, that the discussion of Pr. 5.31 is in line with 
On Fatigue 16, but like Pr. 3.33 it contains details from elsewhere. 

There is also Pr. 10.16. Book 10 carries the heading "Epitome of Physical 
Problems" and the chapter begins with dı& ti: “Why do some of the other 
animals (i.e. animals other than human beings) not have nocturnal emis- 
sions and others rarely?" Two answers follow introduced in formulaic man- 
ner. First comes nötepov ott: "Is it that none lies down on its back, and none 
has an emission except on its back.’ Here for the first time in the Problems 
we have explicit reference to lying on the back. But the answer is puzzling, 
for it implies that no animal experiences nocturnal emission, while the ques- 
tion indicates that at least some do if only rarely.89 Second comes ù étt: “Or 
is it because the other animals do not dream in the same way; but nocturnal 
emission occurs with imagination?" (892b15-18). New is the verb &vunvıdlew, 
"to dream" (892b17). To be sure, the idea of dreaming is present in the verb 
£Eoveipwreiv, which is found in 3.33 (876a9, 11) and in the adjective E£oveipwrixdg, 
which occurs in 5.31 (88426, 7).9! The verb is found also in the question that 
introduces 10.16 and in the first answer (892b15, 16).6? Nevertheless, the verb 
evunvidleiv is not found either in On Fatigue 16 or in the other chapters of the 
Problems dealing with nocturnal emission. More importantly, the occurrence 
of Evunvidlew in 10.16 may be said to prepare the way for the introduction of 
imagination, gavtacia. We are told that nocturnal emission occurs together 
with imagination (892b18). Mayhew adds "always" in parentheses, which is 
understandable. For the Problems is a Peripatetic work, and the involvement 
of imagination in dreaming is Peripatetic doctrine. See, e.g., Aristotle, On Soul 
3.3.428a8, On Dreams 1.458a33-459a22. We would like to have been told exactly 
what is meant by the statement that "the other animals do not dream in the 
same way,’ ġpoiwç (892b18), but no clarification is provided.9? In Research on 


60 Fora different case of an apparently wrongheaded answer, see above, Section 2 on 3.25b. 

61 After Homer the nouns &vónvtov and öveipog are used interchangeably (LSJ s.v. Evönvıov 2). 

62 In 10.16 we also have the noun ¿ķoveipwypóç (892b18). In 5.31 e€ovetpwtixds occurs 
(88426, 7.). 

63 My guess is that the answer depends upon the recognition of two kinds of imagination: 
sensory imagination, which Aristotle attributes to animals, and deliberative imagination, 
which he attributes to human beings. Lacking deliberative imagination, animals do not 
hold beliefs, which result from inference, and do not engage in calculation. In contrast, 
human beings hold beliefs and engage in deliberation. And their dreams are correspond- 
ingly richer than those of animals. In their dreams, humans imagine, e.g., that a loud 
noise means danger; they believe that they are threatened and begin to deliberate how 
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Animals 4.10, Aristotle says that all viviparous quadrupeds dream, but it is 
not clear whether ovipara do (536b24-32). Apparently there are differences 
between animals, and these differences reflect a difference in imagination. 
In On Soul 3.3 Aristotle says that ants and bees possess imagination but the 
grub does not (428a10—11). That tells us that the grub does not dream and does 
not experience nocturnal emission. That ants and bees dream and experience 
emission is not stated. The possibility is there, but we should keep in mind that 
nocturnal emission depends on several factors including heat and moisture. 

There is still another passage in the Problems that should be mentioned. It 
is found in Book 33, whose heading is "Those [Problems] Which Concern the 
Nostril” There Chapter 15 begins with did ti: "Why does sneezing alone not 
happen to us when we are asleep, but virtually always when we are awake?" 
The answer begins with 7 6v: “Is it that sneezing occurs due to some heat mov- 
ing that region from which it comes—and this is why we lift up our heads to 
the sun when we want to sneeze—whereas when we are asleep the heat is 
compressed within?" (963a5—10)8^ In what follows, nocturnal emission is men- 
tioned as an example of what occurs when heat is compressed within dur- 
ing sleep. It combines with the breath that moves downward, so that emission 
occurs (963a10-12). New here is the emphasis on breath (the quantity of breath 
is said to be the cause, aitiov, of our experiencing nocturnal emissions), but it 
is also clear that heat is an important factor as it is in 3.33 and 4.7. The chapter 
continues with a discussion of passing wind during sleep. Heat and breath are 
again fundamental to the discussion; fatigue is mentioned neither here nor in 
the earlier portion of the chapter. 

From the above, it should be clear that the several chapters in the Problems 
that refer to nocturnal emission differ in the ways in which they relate to what 
Theophrastus saysin On Fatigue. Flashar makes the point with special reference 
to 5.31 and 10.16, when he tells us that the ideas found in the Theophrastean 
opusculum are divided among these chapters.6° That is correct: 5.31 empha- 
sizes the importance of heat and moisture, while 10.16 takes note of lying on 
one's back. Flashar adds that this division constitutes an unequivocal proof of 


safety may be achieved. Such a dream is impossible for an animal. See Fortenbaugh (2002, 
95-96, 102-103). 

64 Supplementa problematorum 2.40 p. 140.10-142.4 Kapetananki-Sharples repeats with only 
minor variation what we read in Problems 33.15.963a5-10. But the Supplementa cuts off 
before coming to nocturnal emission and passing wind during sleep, which are taken up 
in the continuation of Problems 33.15.963a10-32. 

65 Flashar (1962, 514). 


18 FORTENBAUGH 


the priority of On Fatigue. "Unequivocal" is perhaps a tad bold,56 but I agree 
with Flashar concerning the priority of the opusculum. I add only that accept- 
ing the priority of On Fatigue does not establish how the Theophrastean mate- 
rial came to be present in the several chapters of the Problems. The material 
may have found its way through different intermediaries and different compil- 
ers at different times. And these compilers will have added material that is not 
Theophrastean or at least not found in On Fatigue. I am thinking especially of 
references to animals that are said to experience emission and to emotion and 
disease as causes of emission.67 


5 Just as, In the Same Way, Not in the Same Way 


I want to close this essay with a brief look at several chapters in Pr. 3, in which 
the words wonep (“just as"), wondtwg (“in the same way"), and py waadbtwe (“not 
in the same way") play a prominent role. The authors of the Problems were 
understandably interested in similarity and sameness, for it might provide the 
best way to resolve a particular problem. Indeed, given the limitations that 
confronted them in physiological investigation, similarity and sameness might 
provide the only plausible answer to a difficult problem.58 

I begin with Pr. 3.16, in which àc7p occurs four times. The question that 
introduces the chapter is, "Why does wine make people both stupefied and 


66 Since Flashar has already (only a few lines earlier on p. 514) referred to 3.33, 4.5, and 33.15, 
as well as 5.31 and 10.16, he may want the reader to understand that all five texts support 
the priority of On Fatigue. 

67 The emphasis on breath in 3345 not found in On Fatigue, but given Peripatetic interest 
in nveöua, it seems likely that in another context Theophrastus did consider the role of 
breath in causing nocturnal emission. The same hold for imagination, which is men- 
tioned in 10.16. 

68 Cf. Anonymous, On Aristotle’s Posterior Analytics 2.15.98a24 (CAG vol. 12.3 p. 590.4330 
Wallies = Theophrastus, fr. 136 FHS&G): "By means of these remarks, [Aristotle] teaches 
us how we may recognize those problems which are the same as one another, although 
they seem not to be because they are formulated with different subject matter, so that if 
we are provided with an explanation about one of them, we are able to speak in a similar 
way about the others. Theophrastus, too, busied himself about the collection of problems 
which are similar. But he is enquiring in those [works] about which of the problems are 
similar to one another; Aristotle, on the other hand, is here teaching about how we may 
decide problems which are the same as one another" The distinction drawn between the 
two Peripatetics strikes me as unlikely unless limited to a particular Theophrastean work 
or works. 
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frenzied, tetupwpevous motet xal pavixovs?” There follows intermediate material 
that clarifies the question: “For these dispositions are opposite: for the latter 
actually involves more movement, and the former less."9? After that begins the 
answer: “Is it just as (öonep) Chaeremon said, '[Wine] is mixed with the char- 
acters of the users’ (x&v xpo piévov yàp Tots cpónotc xepåvvutat)?” (873a23-26). 
Here &ortep introduces a line of iambic trimeter from a tragedy of Chaeremon 
(fr. 16 Nauck? p. 787 = TrGr 71F16).”° Naming Chaeremon adds a scholarly 
touch, but it does more: it gains the reader's attention, for Chaeremon was a 
respected poet, who might be expected to present truth in an effective man- 
ner.” Be that as it may, there follows a general statement indicating the rel- 
evance of Chaeremon's verse to the question under discussion: “Therefore, 
[wine] produces opposite results not with respect to the same things, but 
to things that are not similar" (873a26-27). What is not immediately clear is 
whether the characters, tpönoı, of the users referred to by Chaeremon are to be 
understood as physiologically determined dispositions, or as acquired charac- 
ters or both. Chaeremon will not have asked himself this question and might 
have dismissed it as sophistic gAvapia. But in the context of Problems 3.16, I am 
inclined to opt for the first alternative: namely, physiological dispositions, for 


69 The intermediate material might be regarded as part of the question. The distinction is of 
no importance. 

70 The verse of Chaeremon is found also in Athenaeus 13.14.562E. In the Loeb translation 
Gulick treats the dative tois tpönoıg as a dative of advantage or more generally a dative of 
reference. He translates, “Just as wine is mixed to suit the character of the drinkers.” That 
is possible but in my judgment unlikely to be correct. Since I have discussed the Athenian 
passage at some length in my commentary to Theophrastus’ ethics (2011, 672-77), I refer 
the reader to that discussion. (Theophrastus is named immediately before the reference 
to Chaeremon in fr. 559 FHS&G). 

71 Chaeremon’s finished style was recognized by Aristotle (Rhetoric 3.12.1413b13). 

72 While acquired character like moral virtue and vice is frequently opposed to innate tem- 
perament like intensity and impetuosity, we should keep in mind that acquired character 
includes much more than virtue and vice, which are learned in the family and in school. 
We should also keep in mind that physiologically determined dispositions may manifest 
themselves not only in overt bodily behavior but also in a person's thoughts. Moods like 
depression and cheerfulness often have a physiological basis. They may affect how a per- 
son sees the world and the judgments he makes. Yet no particular thought is the cause. 
Ask a cheerful person why he is cheerful and he may be unable to answer, for there is no 
reason beside his physiological state. The same holds for despondency in general and 
the crabbedness of old age. Hence Plato in the Laws recognizes wine as a gift of the god 
Dionysius. Through it the hard cast of an old man's mind becomes softer and more mal- 
leable, like iron in a fire (2.666B- C). 
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the opening question, with its reference to stupefied and manic persons, sug- 
gests that dispositions rooted in a bodily condition are the focus of the chapter. 
This impression is strengthened by the comparison that is introduced by 
the second occurrence of worep. It is an example taken from the physical 
world: “Just as fire dries some things and makes others moist, but not the same 
things: it melts ice and solidifies salt" (873a27-29). We are then told that wine 
tightens and quickens the slow and relaxes the quick. Wherefore some of those 
who are melancholic by nature, t) q0ceu become completely relaxed during 
drinking bouts. The physiology behind this contrast is at best vague, but we 
may compare Pr. 30.1, where we are told that the melancholic humor, i.e., the 
black bile present in human beings, is a mixture of hot and cold. When the 
cold predominates, an individual is naturally sluggish and spiritless; when heat 
predominates, he is easily moved and high-spirited (954a11-955a40). Applied 
to Pr. 3.16, we can say that wine is able to work a cooling effect on the person 
who is easily moved (the heat of wine extinguishes the natural heat of such 
a person; cf. 30.1.954b39) and to increase the temperature of someone who 
is naturally lethargic (heat around the region in which one thinks, i.e., in the 
region around the heart, can make a person more hopeful and cheerful; cf. 
30.1.954b39-955a1). Whatever the merit of such a physiological explanation, 
the notion of opposed effects is clear and reinforced by a new example intro- 
duced by the third and fourth occurrences of donep: “For just as a bath makes 
those who are stiff in body and hard able to move more easily, while it relaxes 
those who move easily and are moist, so wine, just as bathing the inside, 
accomplishes the same thing" (873a33-36).7? The comparison with bathing is 
analogical involving four terms: as (1) bathing relates to (2) the mobility of the 
body, so (3) drinking wine relates to (4) a person's physiologically determined 
character. In both cases a qualitative change is effected. And in both cases 
opposite changes are possible, because the second and fourth terms admit 
opposition.”4 The second term covers bodies that are hard to move and easy to 
move, while the fourth term covers dispositions that are quick and slow.” 


73 Ihave translated the fourth occurrence of donee with “just as" in order to be consistent. 
Mayhew prefers "as if". The difference is minor, but I have maintained the same transla- 
tion in order to underline that a single line of argument is being maintained. 

74 Both are determinable as against determinate. 

75 While it is natural to use adjectives like “quick” and “slow” to describe physiologically 
determined character, we should remind ourselves that in human beings physiology has 
an effect on thought. In Pr. 30.1, we are told that heat around the region in which we think 
makes us cheerful and much wine produces good hopes in everyone (954b39-95523). 
Feelings of warmth may be part of cheerfulness, but in human beings cheerfulness is also 
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Turning now to acattws (“in the same way"), I refer to Pr. 3.33, which has 
already received attention above in Section 4. The chapter begins with the ques- 
tion, "Why are those who are drunk unable to have sex?" Initially the author 
stays focused on the question, pointing out that having sex requires heat in the 
lower region of the body, but in drunks the heat is either extinguished or trav- 
els upwards. After that the author's attention shifts and we are told that heat 
travels upward to the stomach after eating and that nocturnal emission occurs 
in fatigued persons because they become warm and moist and residue collects 
in the lower region. A final remark tells us that “what happens to them [i.e. 
persons experiencing nocturnal emission] also happens for the same reason to 
those who are ill, and in the same way (woaütwc) in those who are frightened 
and those who are dying" (876a11-14). Here there are four groups of people, 
who are so described that they are readily understood to be distinct groups. 
One group is said to be fatigued, asleep and apparently healthy; another group 
is ill; still another is experiencing the emotion of fright; and a last group is said 
to be dying. The emotion of fright is essentially cognitive: it is caused by the 
belief that danger is imminent. In contrast, sickness (think of consumption, 
5.31.884a6-7) has no essential tie to cognition. Rather, the root cause is bodily. 
A dying individual might be unconscious, but that is not the same as being a 
healthy person who is fatigued and asleep. Given such differences, is it correct 
to say that emission occurs woadtwg, in the same way? 

From one point of view, an affirmative answer is correct. For it is made 
clear that in all four cases the proximate cause is a combination of warmth, 
moisture and residue in the lower region (876a10—11). But a fuller and more 
satisfactory way of describing these four cases is suggested by ch. 26, already 
introduced above in Sections 2 and 3. The question posed is: “Why do drunk- 
ards tremble, and the more so according to how much unmixed wine they 
drink?" (874b22-23). The question is a serious one, for wine is said to be hot 
and the cause of trembling is cold. We understand that the person who is 
exposed to a cold wind becomes chilled and as a result trembles (874b24-25). 
But the drunken individual, who is not exposed to a cold wind, is apt to expe- 
rience trembling after consuming much wine, which is hot. The problem is 
resolved by recognizing that opposites may have the same effect, but not act- 
ing in the same way, ph) waattw¢ dé notodvtwv (874636-37).76 Whereas a cold 


cognitive. We believe that the moment is good and our hopes for the future are positive. 
See above n. 71 on temperament and moods. 

76  Inch.26 the idea is formulated as a question, being a tentative response to the question 
that begins the chapter. In context the question has the force of a modest assertion. See 
above, Section 2 p. 103. 
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wind causes trembling by direct/immediate contact with the body," wine 
works a cooling effect in quite a different way. As drinking proceeds and the 
heat of wine increases, it extinguishes or weakens the heat proper to the body, 
so that trembling occurs. As already observed, the idea is Peripatetic doctrine: 
the greater fire consumes the smaller."? We may find the doctrine odd, but in 
regard to drinking and trembling it serves a useful purpose. The phenomena 
can be saved and a single cause identified: both persons exposed to a chilling 
wind and persons who drink heavily experience trembling. And in both cases 
the cause is cooling. Only in the case of heavy drinking there is an intermediate 
step that results in cooling: the heat proper to the body is extinguished by the 
heat of the wine. 

Returning now to Pr. 3.33, we can say that the phenomena are saved as well 
as a single explanation. The proximate cause of nocturnal emission is the 
moist and the hot (876a9-14). That is not puzzling in regard to persons who are 
fatigued, for stress has created a warm and moist condition. The same holds for 
persons who are sick with e.g. consumption. Their bodies are warm and moist 
owing to the discharge coming from inflammation (5.31.884a14-15). Fright and 
death are apparent exceptions, for both are marked by cooling. Only in both 
cases the process of cooling creates heat in the requisite region of the body. 
When a man becomes frightened, cooling occurs above and heat moves down- 
ward; when a person is dying, cooling begins below in the extremities, so that 
heat moves upward (4.7.877a23-34). In both cases, the resulting condition is 
suitable for emission. Whether there is any truth in all of this may be left aside. 
I prefer to end by saluting the authors of the Problems for ingenuity in saving 
the phenomena.7? 


77 Orsimply the cold air of winter with or without wind (3.5.871a34—35). 

78 See above, Section 3, p. 106 with n. 26. 

79 My salute is qualified by the fact that I have never heard of anyone who became fright- 
ened and for that reason emitted seed, let alone did so at night while asleep. Fright can 
cause a bowel movement (4.7.877a32), and it can cause urination. Athletes who engage in 
single combat can attest to the latter, but that is different from ejaculation. Or should we 
associate fright with dying and think of execution by hanging. A load in the pants is said 
to be common. Is there also erection and ejaculation? I need a urologist or an executioner 
for an authoritative report, as well as a student of ancient medicine. 
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CHAPTER 7 


Material and Teleological Explanations in 
Problemata 10 


Byron J. Stoyles 


1 Introduction 


It is now generally agreed that Aristotle did not write the Problemata as this 
work appears in the corpus Aristotelicum.! For instance, W.S. Hett (1936, vii) 
reports that “[t]here can be no doubt that Aristotle is not the author of the 
Problems as they have come down to us; he is, however, known to have written 
a book of Problems of which parts have clearly been incorporated in the pres- 
ent work.” On this view, the Problemata is likely a compilation of chapters writ- 
ten by different authors. Some of the chapters might be by Aristotle himself, 
but most are likely written by Peripatetic philosophers following Aristotle.? In 
short, the idea is that the Problemata is Aristotelian, though not written by 
Aristotle by himself. 

In this chapter I analyze the content of Pr. 10 with the goal of defending 
a strong version of the prevailing view: not only are the chapters included 
in Pr. 10 written by Peripatetic philosophers, but by philosophers who are 
Aristotelian in the robust sense that they accept Aristotle's natural teleology 
and the explanations of natural phenomena in some chapters are so close 
to what we find in Aristotle's biological works that these chapters could be 
written by Aristotle himself.^ The content of Book 10 presents two challenges to 


1 See Forster (1928), Hett (1936), and Mayhew (2011). 

2 See Hett (1936, vii) and Mayhew (201, xvi-xviii). 

3 The weaker version of the prevailing view is, to my mind, less interesting though it is con- 
sistent with the suggestion that the Problemata started with problems from Aristotle where 
some of Aristotle's problems were later removed and other problems were added by other 
Peripatetic philosophers. For this, see Louis (1991, xxv-xxx). To say only that the authors are 
Peripatetic in the broad sense of being members of Aristotle's school tells us very little about 
the authors' philosophical views. Theophrastus and Strato, who succeeded Aristotle as heads 
of the Lyceum, seem to have denied aspects of his natural teleology. According to Plutarch, 
Strato even denied the involvement of purpose (and, thus, final causes of the sort Aristotle 
identifies) in nature. On this point, see Sharples (1999). 

4 My focus is on the content only. A complete analysis would involve the complementary ana- 
lysis of the language used in Pr. 10. My view can be contrasted with Louis’ (1991, 149-55). He 
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this view. First, many of its chapters include ideas and claims that are inconsis- 
tent with the ideas and claims we find in Aristotle's biological works.» Second, 
nearly all of the explanations in Pr. 10 are material explanations.9 The second 
challenge is more significant than the first. If the authors of Pr. 10 accepted 
Aristotle's natural teleology, we would expect explanations of natural phenom- 
ena that focus on final, rather than material causes: we would expect to find 
teleological explanations of the kind we find in Aristotle's work." Yet very little 
in this book makes Aristotelian teleology conspicuous. 

Despite these challenges, I argue that the content of Pr. 10 is Aristotelian by 
establishing that the kind of questions and answers we find in it are consistent 
with what we find in Aristotle's own works. Pr. 10 fits into the framework of 
Aristotle's natural teleology even if the chapters of this book lack any explicit 
teleological focus. 


2 Pr.10 as 'Ezvroyr| quoucàv 


The title of Pr. 10, Ento) quctixàv, suggests that this book is an epitome— 
a summary or abridgment—of problems related to nature. The problems 
considered in Book 10 reflect only a small subset of the natural phenomena 


claims that Pr. 10 could not have been written by Aristotle. I agree only to the extent that, if 
Pr.10 were written by a single author, it certainly wasn't Aristotle. 

5 Theseinclude Historia animalium (all translations by Peck, 1965), De partibus animalium (all 
translations by Lennox, 2001b), De motu animalium, De incessu animalium (all translations by 
Farquarson, 1912), De generatione animalium (all translations by Peck, 1943). I follow Gotthelf 
(see 2012, 311) and Balme (1961) in thinking that the purpose of HA is to catalogue differences 
in the features of animals that are to be explained “later” (cf. HA 1.6.491a7-u1)—i.e. in the 
other biological works. Certainly, Aristotle does not say much about the causes of differences 
in animals in his historia. 

6 Cadden (2006, 13) reports that the lack of teleology was one reason medieval instructors were 
attracted to the Problemata: "Other Aristotelian works... offered comparable opportunities" 
to study the science of nature. “But, the Problemata .. . was especially free from the impera- 
tives of teleology" As such, “the text attracted intellectuals for whom the investigation of 
proximate efficient and material factors was the primary concern." 

7 Recent insights about Aristotle's natural teleology successfully highlight the extent to which 
Aristotle himself focuses on teleological explanations. See, especially, Johnson (2005), 
Leunissen (2010), and Gotthelf (2012). Gotthelf's book includes updated versions of his most 
influential articles in this area. 

8 Mayhew (2011, 279) asks “Of what is Pr. 10 an epitome (i.e., a summary or abridgement)?" He 
notices that Pr. 10 is not plausibly read as a summary or abridgment of the other books of 
the Problemata. Many of these focus on problems related to living things (Pr. 1-11, 22-23), the 
parts of humans (Pr. 31-38) and meteorology (Pr. 27-30). 
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Aristotle sets out to explain. Thus, Pr. 10 is certainly not an epitome repre- 
senting Aristotles complete science of nature.? It is not even a summary of 
Aristotle's study of animals in so far as we find many more phenomena being 
identified and explained in Aristotle's treatises on animals than we find in 
Pr. 10.10 

Book 10 consists of sixty-seven chapters concerning problems related to the 
study of animals and focusing, mostly, on human animals. Each chapter starts 
with a ‘why’ (dtc ti) question," calling for an explanation of some observable 
phenomenon or phenomena, and includes possible answers. Nothing indi- 
cates that the answers provided are meant to be exhaustive or final in any way. 
Nearly all of the answers are presented in the form of a further question or 
questions. Frequently, more than one answer or explanation is suggested with- 
out any indication even of whether the answers are meant to be complemen- 
tary—i.e. different aspects of a complete explanation—or in competition. 

The range of topics addressed in this book is broad and apparently random. 
Nothing obvious unifies the consideration of why some but not all animals 
cough (Pr. 10.1), of the amount of milk produced by goats and sheep (10.6), 
of the relative size of males and females (10.8), of the occurrence of blue eyes 
in some humans and horses (10.11), of the occurrence of nocturnal emissions 
(10.16), of the amount of time animals sleep (10.31), of the occurrence of belch- 
ing and breaking wind (10.44), of longevity of life (10.49), or of the lack of bald- 
ness among eunuchs (10.57), for example. 


9 The study of plants and the study of animals are parts of the science of nature and, as 
Leunissen (2010) makes clear, Aristotle's study of natural science includes also the study 
of the heavenly bodies. 

10 Tosettle whether Pr. 10 should properly be considered an epitome of Aristotle’s work and 
what exactly this means goes well beyond the purpose of this chapter. For this project, it 
is enough to note that my observations do not challenge the classification of Pr. 10 as an 
epitome in so far as an epitome need not be a complete summary or even an abridgment 
of ideas in their original formulation. See Zucker (2012), which considers two zoologi- 
cal works identified as erıroufj. One is the work attributed to Aristophanes of Byzantine 
and referred to as the epitome of the natures of fish. See, for instance, John the Lydian's 
De Magistratibus Republica Romanae where the Lydian refers to an idea expressed by 
“Apıotopäung ÕÈ 6 Buldvriog Ev t Entropi TAV Ev iyodot Qucocàv" (Bandy, 1982, 232). As 
Zucker reports, Aristophanes' work was based on the works of Aristotle and is presented 
as an epitome though it includes only some of the ideas from Aristotle's zoological trea- 
tises and reflects the revisions of Peripatetic philosophers. 

11  Inthis way Pr. 10 is consistent with the chapters in the other books of the Problemata— 
Mayhew (201, xiii) reports that 98% of all chapters begin with 61d ti. In Book 10, chapter 
12 is an exception in so far as it starts with a variation: Aud tiva aitiav (892a6). 
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There are no overarching themes evident in the vast range of phenomena 
considered in Pr. 10. There are, however, some phenomena that are the topic of 
concern in multiple chapters. Sixteen of the sixty-seven chapters in Pr. 10 focus 
on, or include comments about, variations in hair. Four chapters have eunuchs 
as their focus. Even in these cases, however, there is no overarching organiza- 
tion of the chapters. Considerations of the features of eunuchs, for instance, 
are found in chapters 36, 37, 42, and 57 with no obvious reason why they aren't 
presented one after the other.!? For the most part, each of the chapters is inde- 
pendent from the others and there is no grouping of chapters according to 
their focus.!? 

Robert Mayhew (201, 279) suggests that "[f]or nearly half of the sixty- 
seven chapters, possible or probable sources can be identified from Aristotle's 
biology.”!* This indicates the possibility that some of the individual chapters in 
Book 10 are supposed to capture, in summary form, Aristotle's explanation of 
the phenomenon in question. Certainly it is plausible to read some chapters 
as summaries of this kind. Consider, for instance, Pr. 10.26 which concerns one 
question for which Aristotle attempts to provide an answer in his biological 
works: “Why do all animals have an even number of feet?" The explanation in 
the Problemata appeals to the necessity of having sets of two (or pairs) of feet 
in order to move: "it is not possible to move if one part is not standing still, 
unless one jumps" (893b20-22).!? 


12 Ina few places, we find subsequent chapters concerned with the same general ques- 
tions or topic, but these do not reflect any deliberate editorial strategy. Chapters 21-25, 
for example, are all concerned with problems related to variations in hair, while other 
chapters concerned with variations in hair are scattered throughout the rest of Pr. 10. 

13 There are a few exceptions. Pr. 10.23 includes an explicit appeal to the explanation 
presented in chapter 22 (see 893238); 10.39 seems to address the questions posed, but 
not answered, in 10.38; and, 10.48 and 49 are both concerned with the longevity of life. 
Mayhew (2011) notes that chapter 48 ends with a call to consider factors that are the focus 
of chapter 49. None of the other chapters are so obviously related to each other. 

14 Mayhew (2011) includes a series of notes pointing to possible or probable sources of the 
various questions. These notes are a welcome addition to the translations and inform my 
study of the text though in many cases my analysis challenges the suggestion that the 
specific ideas in Pr. 10 find their source in Aristotle's works. 

15 Pr.10.30 considers the same question as 10.26. Though the chapters are not identical, the 
answers are consistent. Whereas the claim that having an even number of feet is neces- 
sary for walking is explicit in ch. 26, this detail is only implicit in ch. 3o. Both chapters, 
however, make clear that one foot (of each pair) must be at rest while the other foot (of 
each pair) is moving in order for the animal to move. I am setting aside, for now, the ques- 
tion concerning the relation between 10.26 and 10.30 and the implications regarding the 
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In the first chapter of De incessu animalium Aristotle announces that we 
must consider, among other things, “why all [animals] have an even number 
of feet if they have feet at all; why the points on which progression depends 
are even in number” (14 1.704214). He takes up the question again in the eighth 
chapter. Just as we find in Pr. 10.26,16 Aristotle notes the exception of jump- 
ing (the explanation of which does not require even numbers of feet) before 
explaining the necessity of having pairs of feet for walking. Despite the expla- 
nation in IA 8 being more involved than the one in Pr. 10 (the former runs for 
more than one complete Bekker column, while 10.26 runs less than five Bekker 
lines), the explanations in both works have the same two components: The 
first is the assertion that it is necessary!” to have an even number, or pairs of, 
feet for walking or running. The second is the mechanistic account of why 
this is necessary—one point of motion must be at rest while the other moves. 
Both the question and the answer set out in Pr. 10.26 matches what we find in 
Aristotle's biological works so well that the author of this chapter could have 
been Aristotle himself. 

In contrast, most chapters included in the Problemata contain insufficient 
detail to conclude anything stronger than that the explanation is consistent 
with the corresponding explanation we find in Aristotle's works. Pr. 10.28 con- 
cerns why, in humans but not other animals, twins do not survive equally well 
when one twin is male and the other is female. This same phenomenon is con- 
sidered in Aristotle's De generatione animalium." In both texts, it is said to be 
“counter to nature" (rapapücıv) for humans to have male-female twins. In the 
Problemata, an explanation is suggested by the following: "Is it because...the 
twins are especially weak? For the human is [normally] the bearer of one child. 
Now in the case of twins begetting a male and a female is contrary to nature, 
and so what is especially contrary to nature is also weakest” (Pr. 10.28.894a7— 
12). This explanation is woefully incomplete. The reader must supply the (per- 
haps plausible) assumption that what is weak tends not to survive. And, the 


authorship of each. Certainly it would be odd for one author to have written both of these 
chapters with the intent to include both in a single book of problems. 

16 Pr.10.30 does not match the other passages in this respect. 

17 Of course, it is not strictly necessary. Aristotle himself recognizes, for example, that 
injured animals can walk even after the loss of (function in) a limb. He holds, however, 
that these ‘mutilated’ animals do not properly walk (rA 8.708b10—11). Presumably, he 
would think they hobble as they compensate for the inability to walk properly. 

18 Though less detailed, Pr. 10.30 similarly matches what we find in Aristotle’s work. 

19 This phenomenon is also noted, but not explained, at HA 4.4.584b36-585a3. 
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reader must work to determine what it could mean to say that the phenome- 
non to be explained is “especially” contrary to nature. Mayhew (2011, 305) reads 
this comment to mean that “the birth of male and female twins in animals that 
normally bear one child" is contrary to nature. Perhaps we are to interpret this 
phenomenon to be contrary to nature in two ways: first, because humans usu- 
ally have one child and, second, because twins are usually of the same sex. If 
we do, we are supplying details without any concrete reason to do so given the 
what information we find in this chapter. 

A fuller explanation of this phenomenon is found in cA 4.6. There, Aristotle 
explains that male offspring and female offspring develop at different rates and 
to different levels of completion in humans but not in other animals. The dif- 
ferences are explained by what Aristotle takes to be the fact that *in human 
beings the male is much hotter in its nature than the female” (775a5-6). One 
result of this difference in natural heat is that the male embryo develops faster 
than the female embryo (775a17-19). What is “contrary to nature" in humans, 
then, is that a male and a female would “keep pace with one another" or run 
an equal course of development; male and female offspring “require unequal 
periods for this development to take place" (775a22-25). Since they are born 
together, male and female twins will have the same amount of time to develop 
and, whenever the birth of male-female twins occurs, *the male is bound to be 
late or the female early” or both (775a26).?° 

There is no hint in Pr. 10.28 of Aristotle's idea that, in humans but not the 
other animals, the difference in the natural heat of males and females is suf- 
ficient to affect the relative rates of fetal development. Since the explanation 
we find in cA 4 is more detailed than the explanation in Pr. 10.28 and includes 
details about which there is no hint in the Problemata, chapter 28 cannot be 
read as an adequate summary of the explanation we find in De generatione 
animalium. 

Further undermining the possibility that specific chapters in Pr. 10 are 
intended to serve as a summary of Aristotle's explanations of specific natural 
phenomena is the fact that some chapters include ideas that Aristotle explic- 
itly rejects in his biological works. Chapter 57, for example, can be taken to 
imply the author's acceptance of pangenesis—the idea that semen comes 
from all parts of the parent's body—in so far as it is suggested that eunuchs 


20  ladd*orboth" for the reason that the disjunction is plausibly read as inclusive—it seems 
possible, given Aristotle's explanation and his insistence that the difference between the 
natural heat of the male and of the female human is sufficient for birth to occur too late 
for the male twin and too early for the female twin. 
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tend not to go bald for the reason that they do not associate with women 
and "semen moves from the brain through the spine" (897b5). It is plausible 
to read this comment to imply pangenesis because this idea is presented as a 
possibility elsewhere in the Problemata. Consider Pr. 418, which includes the 
idea that material from the buttocks and eyes become leaner *and much of 
[this material] is secreted into the seed” (876b16-18), and Pr. 4.21, where we 
find the author suggesting that sperma is “an excretion from the entire body" 
(879a5-9). On any obvious interpretation, these statements reflect a version of 
the theory of pangenesis that Aristotle explicitly rejects.?! 

In some instances, the very facts to be explained in Pr. 10 seem to be under- 
mined by facts Aristotle records in his Historia animalium. For example, Pr. 
10.45 concerns why "all the tame animals [are] in every case found wild as well, 
but all the wild animals are not in every case found tame. For even humans 
clearly are wild in some places" (895b23-24), while Aristotle claims in HA 11 
that some animals are always tame and indicates that these include humans 
and mules (488a26-31).7? And Pr. 10.44 includes the claim that birds neither 
belch nor break wind (895b17-18), whereas Aristotle reports that the turtle- 
dove has a peculiar habit of breaking wind while moving its hind-parts rapidly 
(HA 9.49.633b5-7).23 We might be tempted to explain away these apparent and 
minor inconsistencies, but the very fact that we are tempted to do so reflects 
that these passages pose a challenge to reading Pr. 10 as an epitome of parts of 
Aristotle's biological works.?* 

So much for the consideration of whether ideas presented in specific 
chapters of Pr. 10 are meant to serve as summaries of ideas having their source 
in Aristotle's biological works. When we step back to consider the content 
of Pr. 10 as a whole, we have another reason to question the extent to which 


21 Relying on the ideas in Pr. 4 to support an interpretation of Pr. 10 carries its own risk. 
This is owing to the fact that claims in the different books sometimes rub against each 
other. Consider, for example, that Pr. 4.18 suggests that bald people are lustful (878b22—23) 
whereas the problem to be addressed in both 4.31 and 10.24 concerns why hairy people 
are lustful (there is significant overlap in the content of 4.31 and 10.24). It goes beyond my 
project in this chapter to address apparent inconsistencies in the Problemata as a whole. 

22 Peck (1965, 17) dismisses this comment as an interpolation. 

23 In both places, what I am rendering “break wind" is a variation of droWogeiv. The same 
verb is used also in Pr. 27.9.948b22—27 where breaking wind is reported to be one response 
to fear. 

24 My current analysis provides no positive answer to the question concerning what Pr. 10 
might be an epitome of. As my project is focused on an analysis of Pr. 10 in relation to 
Aristotle's biological works, I leave the possibility that it is an epitome of some other work 
or collection of works for another project. 
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the explanations presented in it are Aristotelian in any strong sense, let alone 
Aristotle's own. I turn to this now. 


3 A Wider Problem: The Dearth of Teleological Explanations in Pr. 10 


While we can be confident that Aristotle was not the author of each and every 
chapter included in the Problemata as it survives in the corpus Aristotelicum, 
we might remain confident that the Problemata is Aristotelian in the strong 
sense I am arguing in so far as it reflects the kinds of problems to which 
Aristotle devoted his attention and the kinds of answers or explanations that 
Aristotle presented. This confidence is tested, however, by an initial survey of 
Pr. 10 where nearly all of the explanations are material explanations. Aristotle 
himself prioritized teleological explanations in the science of nature. 

In PA 1, Aristotle outlines aspects of what we might call his philosophy of 
biology.” This book opens with the assertion that we should start by getting a 
hold of the phenomena concerning each animal kind before stating the causes 
of these phenomena.?® He then announces that, though we can identify more 
than one cause of generation (presumably, we can identify any one of the four 
causes outlined in Phys. 2), “it is apparent that first is the one we call for sake 
of which; for this is an account, and the account is an origin...” (639b14-16, 
emphasis added). In this sense, the origin of natural generation is what comes 
to be—i.e. the mature animal— rather than what is first in time (640a1-9). “We 
say ‘this is for the sake of that’ whenever there appears to be some end towards 
which the change proceeds if nothing impedes it. So it is apparent that there 
is something of this sort, which is precisely what we call a nature" (641b25-26) 
and "nature is an origin more than matter" (642a16). Because "generation is 
for the sake of substantial being, rather than substantial being for the sake of 
generation" (640a17-18), our explanations of natural substances should focus 
on the nature of each substance as the final cause of each substance. 

According to Allan Gotthelf's interpretation, Aristotle rejects the way in 
which his predecessors?" reduce all causes in nature to material causes for the 


25 This way of characterizing PA ı is stated in the clearest terms by James G. Lennox (see, for 
instance, 2001a, xii and 2001b, xxi-xxiii). 

26 This is, largely, Aristotle's project in Historia animalium, though De partibus animalium 
and De generatione animalium seem to bring along their own observations too. 

27 Aristotle frequently singles out Empedocles or Democritus by name when taking “the 
ancients” to task for focusing on the material cause of each phenomenon and for failing 
to recognize final causes. See, for example, PA 11.640b19. 
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reason that Aristotle thinks the coming to be of natural substances cannot be 
explained without appeal to the directedness of nature. Explanations in nature 
must, then, appeal to what Gotthelf (2012, 17) calls an "irreducible potential for 
form" and the manner in which nature works to actualize each animal's form 
through the process of generation. 

In contrast to the priority given to teleological explanations in Aristotle's 
work, it is striking that Pr. 10 includes little hint of teleology at all.?$ Nearly all of 
the explanations in Book 10 are material explanations. Consider, for instance, 
the explanations in the many chapters concerning variations in hair.?? These 
include questions related to why only humans' hair goes or grows white or grey 
(10.5, 27, 33, 34, and 63); why the hair of some animals changes colour (10.7); 
why hair is soft or hard after it is plucked (10.22); why hair grows from scar tis- 
sue on some animals but not others (10.27 and 29); and so on. 

Individually and collectively, these chapters indicate that the nature of 
animals' flesh and skin explains many of the variations in hair?? The way in 
which hair grows from deep in or at the surface of the flesh influences both 
whether soft or hard hair grows back after being plucked (10.22) and whether 
hair becomes softer or coarser as it grows longer (10.23). Whether an animal's 
flesh and skin is soft or hard influences whether the animal can have white 
disease (Aeby— probably white leprosy) and whether the animal's hair will 
go grey (10.5 and 33; cf. 10.34). The nature of the animal's flesh also influences 
whether hair will grow out of any scars the animal has (10.22, 27, and 29). In 
turn, the extent to which animals are moist and hot and the way in which 
breath (which is warm and moist) and nourishment are directed determine 
the condition of the animals' flesh and skin. 

Given that the nature of flesh influences hair growth and the condition 
of flesh is explained by the extent to which an animal is moist and warm, it 
should come as no surprise to the reader that humans who are hairy are said to 
be especially moist and warm (Pr. 10.24). Many other features are explained by 
the extentto which an animal is moist and warm too. These include whether an 


28 Mayhew (20n, 141-42) observes that most of the explanations of sexual reproduction in 
Pr. 4 are also material explanations. Given Aristotle's idea that natural generation is typi- 
cally for the sake of some end, we might expect to find teleological explanations given a 
dominant place in the discussions in Book 4 too. 

29  Inthe analysis that follows, I am including both the chapters that are concerned with 
differences in hair primarily and the chapters that have as their primary concern other 
phenomena, such as the occurrence of white disease, but include reasons for differences 
in hair. 

30 Cf. Aristotle's explanation of eyelids, which takes the relation between thickness of hair 
and thickness of skin as an assumption (PA 2.13.567b11-13). 
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animal is lustful.?! Whether an animal is moist or dry factors into the explana- 
tions presented in eighteen chapters in Pr. 10. Nourishment factors into fifteen 
chapters, the concoction of nourishment/nutriment is noted in eight chapters 
(four chapters include claims about both nourishment and concoction), and 
thirteen chapters include mention of residues, excretions, or excrement. All of 
these are thoroughly material concerns. 

The tension between our expectation of finding teleological explanations 
in an Aristotelian work on problems in the natural sciences and the material 
explanations we find in Pr. 10 is heightened by the occurrence of passages that 
provide material explanations for phenomena for which we know Aristotle 
had developed teleological explanations. Consider, first, Pr. 10.47. This chap- 
ter concerns why some animals copulate once or at only one season while 
other animals copulate more often or do not have a specific mating season. 
The explanations provided focus on material factors: nourishment, warmth, 
and exertion. Chapter 47 also includes the claim that the duration of gestation 
influences how often animals copulate—for the most part, pregnant animals 
do not desire for they are already “filled” (896a27-28). 

The content of Pr. 10.47 is consistent with many of the observations pre- 
sented in Aristotle's HA 5. We are not told in the Problemata how, exactly, 
changes in nourishment influence the mating seasons of animals. We might 
expect, however, that the mating habits of specific kinds of animals would 
differ according to the nourishment available to animals of the kind. In HA 
5 Aristotle reports just this when he claims that domesticated animals often 
mate more often than the same kinds of animals in the wild owing to the shel- 
ter and food provided to them (5.8.542a26). Confirming the suggestion that the 
gestation period of animals influences the frequency of their mating, Aristotle 
further reports that animals with short gestation periods breed more fre- 
quently than animals with longer gestation periods. Another similarity exists 
in so far as both Pr. 10 and HA 5 include the claim that animals of a single kind 
often have different mating seasons depending on where they are located (Pr. 
10.47.896a24-26 and HA 5.11.543b25)— presumably, this is because the relative 
heat of the season in each region aids the work of concoction and makes the 
work of perfecting the offspring faster.?? 


31 Pr. 10.24 suggests that heat and moisture are the common causes of hairiness and 
lustfulness. 

32 For the manner in which the heat of the season influences the length of time it takes to 
generate offspring, see 753a17 where this point is made explicitly in relation to the perfec- 
tion of eggs. The heat of the region or season can also influence whether offspring are 
male or female (GA 4.2). 
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The most significant difference between the explanations we find in the 
Problemata and in Aristotle's Historia animalium is that the latter includes a 
teleological explanation for differences in the mating habits of animals and 
the former does not. Historia animalium includes the idea that “[m]any [kinds] 
of animals have in view the upbringing of their young and choose a season 
for pairing which will fit in with their requirements." (5.8.542a30-32) In HA 
5.33, Aristotle makes the same claim when he observes that the different four- 
footed egg-laying animals copulate at different seasons *depending upon how 
the approaching season favours the generation of their offspring" (55823). 
Since Aristotle would think such deliberate planning is beyond most animals' 
capacities, it is plausible to read this claim as reflecting the “planning” of the 
animals' natures.?? However we read this claim, it represents a teleological 
explanation for the particular breeding season of some animals. 

At first glance, Pr. 10.62 is another chapter in which we find material expla- 
nations of phenomena for which Aristotle has provided teleological explana- 
tions. This chapter concerns why humans have proportionately more hair on 
their heads than on their bodies while the opposite is true in other animals 
with hair. The explanation developed in this chapter focuses on the nourish- 
ment available for growing hair: *a human neither lacks [such nourishment] 
nor has enough [for it to go] everywhere" (898a29-30). In contrast to what we 
find in 10.62, the explanation of the same phenomena in PA 2.14 highlights both 
material and final causes: 


[w]ith respect to the head, mankind has the most hair of animals, from 
necessity, on account of the moistness of the brain and on account of the 
sutures (for where there is much moisture and heat there must be much 
growth), and for the sake of protection, so that it may provide covering, 
warding off the extremes of both cold and heat. And since the human 
brain is the most moist, it is also most in need of this protection; for what 
is moist boils and freezes most easily, while what is in the opposite state 
is less easily affected (658b3-10). 


Aristotle's claim is that it is both necessary?^ and for the sake of protection that 
humans have lots of hair on their heads. Pr. 10.62 focuses only on the material 


33 Aristotle claims that “[i]n all of this nature acts like an intelligent workman” (GA 1.23. 
731a25). For an analysis of this idea, see Leunissen (2010) and (2013). See also Henry (2013). 

34 For Aristotle, necessary can mean either materially necessary or conditionally neces- 
sary. Lennox (2001a, 233) suggests that the necessity is “presumably” conditional in this 
passage. 
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and includes no mention of the purpose. Before I address this discrepancy, 
I will consider chapters presenting material explanations for phenomena for 
which Aristotle himself provides material explanations. This will allow me to 
make clear how material and teleological explanations are related in Aristotle's 
science of nature by making clear the place for material explanations in rela- 
tion to Aristotle's teleology. 


4 Material Explanations: Pathemata and Monstrosities 


Many of the phenomena for which material explanations are provided in Pr. 
10 are explained in cA 5. This observation is significant for our analysis of the 
content of Pr. 10 in so far as the explanations presented in cA 5 are, almost 
exclusively, material explanations. Aristotle announces there that he is moving 
on to study the differences in conditions (ma@judta) of the parts of animals 
(778216): e.g. differences in eye colour?5 differences in hair (such as hardness, 
length, and colour), pitch of voice,?® and so on. He asserts that these differ- 
ences "are not characteristics belonging to nature in general, nor peculiarities 
proper to this or that particular class of animal" (778a31-32) and adds that 
these conditions do not come to be for the sake of something (778a32-33). For 
clarity, Aristotle has us consider the distinction between the coming to be of 
an eye, on the one hand, and the blueness of the eye, on the other. Whereas 
the eye comes to be for the sake of seeing, the blueness of the eye is not for any 
specific end “unless this condition is a peculiarity proper to the particular class 
of animal" (778a33-34).?" Given that the conditions to be explained in GA 5 do 
not come to be for the sake of anything, we should expect that these conditions 


35 The blueness of eyes in some humans and some horses is the focus of Pr. 10.1. Though 
I do not discuss this chapter at length, it provides another case in which the content of 
the explanation in the Problemata does not obviously match what we find in Aristotle's 
biological treatises. In the former, the suggestion is that eye colour follows the colour of 
the body. In the latter, the explanation is tied to the amount of fluid in the eye (see cA 
54.779b20). One detail explicit in Aristotle's works, but not noted at all in the Problemata, 
is the relation between eye colour and strength of sight. See HA 110.492a1-3 in addition to 
GA 5.1. 

36 Voice is the problem of note in Pr. 10.38-40. Problems concerning voice are also the focus 
of Pr. u. In Aristotle's work, voice is the focus of GA 5.7. Voice and rational speech are taken 
up in other works by Aristotle too. See, for examples, DA 2.8, HA 4.9, and Pol. 1.2. 

37 Since eye colour is related to strength or weakness of sight (the lighter the eye-colour, the 
weaker the sight tends to be) and some animals must have keen eyesight, the uniformly 
coloured eyes among these kinds is related to the animal's nature. Eagles, for example, 
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will not have teleological explanations.?? Indeed, this is just what Aristotle sig- 
nals in noting that, in these cases, the condition to be explained *has nothing 
to do with the /ogos of the animal's being; [and] we are to assume that these 
things come to be by necessity, and so their causes must be referred back to 
the matter and to the source which initiated their movement" (778b34-37). 
Aristotle's insistence that causes must be referred back to the matter makes 
clear that the necessity in question is material necessity. 

GA 5 reflects Aristotle's distinction between features of animals that come 
about for the sake of some final cause and features that come to be without 
any specific purpose. The former are the features of animals tied to the logos of 
the animal's being—those parts that are conditionally necessary for the sake 
of being an animal of a certain kind. These include feathered wings on birds 
and other features we would say are essential features of each animal kind. 
Presumably, the former includes also those features that are for the better if 
not strictly necessary to be an animal of a certain kind. Kidneys, for example, 
are not necessary parts, but come to be for the reason that it is better for ani- 
mals with kidneys to have this feature in so far as the kidneys contribute to the 
well-functioning of the bladder (PA 3.7.670b23-26). The features that serve a 
purpose reflect the work of the animal's nature. They are, as Gotthelf says, the 
realization of each animal’s potential for form—the product of each animal's 
goal-directed nature. 

The latter are the features of animals that come into being despite the facts 
that they are not necessary for being an animal of any specific kind and that 
they are not for any specific purpose.?? Aristotle's example of eye colour is a 
good one. Since having eyes of a certain colour is not necessary for being a 
human (humans have different colours of eyes), the colour of each person's 
eyes is a feature for which we should not expect a teleological explanation. 
Differences in features of this kind are the result of material processes involved 
in natural generation. 

We might expect to find that the material explanations we find in Pr. 10 
match the corresponding material explanations in GA 5. In fact, we find that 
the relevant explanations in Pr. 10 are the same Kind as the corresponding 
explanations in De generatione animalium, though these explanations do not 


require keen eyesight given that they are high-flying hunters. There is a sense, then, in 
which the colour of the eagles' eyes is proper to this keen-sighted animal. 

38 The exception is the discussion of teeth in the final chapter of GA 5. 

39 Leunissen (2010) distinguishes between the coming to be of animals’ parts and the posses- 
sion of those parts. Here, my point is about the coming to be of the parts. 
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match in every detail. Consider, for instance, the relevant explanations of dif- 
ferences in hair. 

Among the differences in hair to be explained in GA 5 are differences related 
to the hardness or softness of hair, the length or shortness of hair, whether hair 
is straight or curly, and whether hair is plentiful of scanty. Differences in the 
colour of hair are also to be explained. Aristotle notes that there is a *purpose 
for the sake of which Nature has made hair in general and provided animals 
with it" (782a21—23).^? He then reasserts the programmatic remarks from the 
start of GA 5 with the claim that "[t]he business of our present investigation is 
to show what are the pre-existing circumstances, what are the factors of neces- 
sity, on account of which the particular sorts of hair occur" (782a22-23). This 
signals that GA 5 is focused on providing material explanations for the various 
conditions of hair. Certainly, the chapters in Pr. 10 concerned with the vari- 
ous conditions of hair are material explanations and, in this respect, they are 
explanations of sort promised in GA 5. 

Consider the chapters concerned with why white disease occurs in humans 
but not in other animals: 10.5 and 33. Pr. 10.5 suggests that the cause of white 
disease is a combination of being very full of breath and having thin skin. This 
matches the explanation of white disease outlined in preceding chapter (i.e. 
10.4) where white disease is said to be an exiting of breath. 10.5 includes the 
additional suggestion that the combination of thin skin and fullness of breath 
also explains why greying only occurs in humans. After reading the explana- 
tion of differences in the colour of hair in GA 5, we can supply the details to 
understand how this works: the fullness of breath is what causes the whiteness 
of skin and the thinnest skin is the most easily affected. It is presumably for 
these reasons that “the white disease occurs most and first on the parts where 
the skin is thinnest” (10.5.891a37). And, where the skin is affected, so too is the 
hair that grows from the skin. The idea that the condition of the skin is related 
to the condition of hair is explicit in 10.34 where the relation between white 
disease and greying is explored and also in cA 5.4 (see 784a29-31). 

Pr.10.33 draws together the idea from 10.4 that white disease is an excretion 
of breath and the idea that white disease only occurs in humans because “the 
human is by nature most thin-skinned" (894b3). White disease isn't observed 
in other animals for the reason that the thickness of their skin prevents the 
excretion of breath. In 10.34, we find the claim that white disease is only one 
cause of grey hair. Aristotle similarly recognizes that there are multiple causes 
of white or grey hair in GA 5 (784a25 & 786a10). In all of the chapters in Pr. 10 
concerning the occurrence of white disease, the details are consistent with one 


40 Recall PA 214.658a18 cited above. 
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another and are remarkably close to what we would expect to find if the author 
were familiar with De generatione animalium.^! 

If all of the explanations in Pr. 10 matched the corresponding explanations 
in Aristotle's biological works with the same level of consistency, we could be 
very confident that the author of these chapters meant for the chapters to cap- 
ture Aristotle's original explanations. Many of the explanations for the condi- 
tions of hair in Pr. 10, however, include details that that rub against the details 
we find in Aristotle's works. Consider Pr. 10.22: 


Why does the hair of sheep grow in softer when it is plucked, while 
human hair grows in harder? Is it because the hair of sheep grows from 
the surface? And this is why it is also drawn out painlessly, as the source 
of the nourishment, which is in the flesh, remains undamaged. So when 
[the passages] are open the residues evaporate more easily, and the wool 
receives proper nourishment from the flesh ... but human hair grows from 
deep down, and is drawn out only by force and with pain. ... Therefore, 
when the region is wounded, the result is also that it is scarred. This is 
why in the end this happens to those who are plucked; but as long as the 
hair grows again, it grows in hard, because all the nourishment that nour- 
ishes the flesh has left it, and it comes to be from residues. (893a17-31) 


In GA 5.3, Aristotle claims that the "chief cause" of the thickness and thinness 
of hair is the skin (782a24—25) rather than the depth from which the hair grows 
in each kind of animal (Pr. 10.22.893a19-20). Contrary to the explicit sugges- 
tion in the Problemata that flesh is the source of nourishment for hair (893219) 
Aristotle insists that “hair and its counterparts are formed not out of the flesh 
but out of the skin" (782a31-32, emphasis added).*? According to Aristotle's 
account, the amount and quality?? of fluid present in skin contributes to its 
thickness. As the fluid from the skin evaporates we are left with the earthy 
material from the skin which constitutes the hair. Thick skinned animals tend 


41 Though the chapters in Pr. 10 that are concerned with the colour of hair do not mention 
the relation between heat and the quantity of breath present in each animal, the expla- 
nations we find there are otherwise consistent with the explanations for the greying of 
human hair Aristotle develops in Ga 5. Perhaps the fact that the explanations suggested in 
Pr. 10 do not go into the same amount of detail is owing to their short length in contrast 
to the extended discussion in GA 5 where the problems related to differences in the colour 
of hair run to almost two full chapters and approximately three Bekker pages. 

42 See also, HA 3.10.517b8-10: "Difference of thickness and length of hair are observed accord- 
ing to the different regions of the body where it occurs, and according to the character of 
the skin on which it grows." 

43 Le. whether or not the fluid is greasy (782b14) since greasiness slows evaporation. 
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to have thick hair because of the quantity of earthy material available from the 
skin. In contrast to what we find in the Problemata, Aristotle does not com- 
ment on the relation between the depth at which hair grows in each kind of 
animal. We must conclude that the explanation suggested in Pr. 10 is not con- 
sistent with the explanation Aristotle outlines in GA 5 though both explana- 
tions are of the same kind in so far as they are both material explanations for 
differences that are not functional differences. 

Consider, for further evidence, the collection of chapters concerned with 
eunuchs.** Pr. 10.36 concerns why eunuchs change into the female when muti- 
lated. The specific ways in which eunuchs change are outlined and the account 
is consistent with the details set out in Aristotle's biological treatises (though 
some details are mentioned in one text while not the other). The main problem 
to be explained in Pr. 10.36 matches a claim Aristotle repeats in the biological 
works: that eunuchs change into the female form. According to Aristotle, this is 
because destroying or removing the male generative parts changes the animal 
so much that it becomes nearly female (see GA 1.2.716b1-7, 4.1.766a25-30, and 
HA 7(8).2.589b31-590a2).*? 

In Pr. 10.37, it is suggested that eunuchs generally do not have variocele for 
the reason that they change into the same form as the child and women in so 
far as all of these are sterile (presumably meaning they lack the power to initi- 
ate the generation of offspring).*® Again, in 10.42, it is suggested that eunuchs 
have sores and wounds on their legs just for the reason that women have the 
same. In that chapter, the author claims that neither eunuchs nor women 
are hairy because of their abundant moisture. And, in 10.57, we are told that 
eunuchs do not go bald because they have a big brain as a result of not associ- 
ating with women—the semen, as noted above, is said to flow from the brain 
through the spine. 


44 My focus is on those chapters in Pr. 10, but see also 4.3, 11.16, 11.34, and 11.62. In Historia 
animalium, an entire chapter is devoted to outlining the consequences of castration. 
A lack of baldness and differences in voice are but two of the consequences identified 
(see HA 8(9).50.631b20). 

45 One change is related to voice. In GA 5.7, Aristotle notes differences in the voice and 
observes that eunuchs give voice like that of the female. Again, this is for the reason that 
they “change over to the female state" (787b20). The material explanation that follows 
points to the way in which the testicles are normally connected to the region around the 
heart and how a change in the sinewy parts connecting the testicles results in a change in 
voice (cf. HA 3.1.510a35—b4 describing a diagram of the relevant parts). 

46 In Ha 3. Aristotle observes that those who suffer from varicose veins go bald less than 
others and that no children, women, or eunuchs go bald. No explanations are offered 
there. 
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This explanation in Pr. 10.57 is surprising in two ways, one of which—the 
assumption of a pangenesis theory—is discussed above in section 2. The 
other is that the explanation in this chapter is not consistent with Aristotle's 
explanation of baldness. In GA 5.3, Aristotle claims that balding is explained 
by the size and fluidity of the human brain. This is, by nature, the coldest part 
of the body and the skin around it has very little heat. Thus, the hair has even 
less heat. Aristotle goes on to assert that sexual intercourse makes men cold. 
Once men are sexually active, there is a slight loss of heat that leads to balding: 
already the brain, skin, and hair are weak owing to a lack of heat, and this small 
change (i.e. the loss of heat owing to sex) causes baldness. Aristotle repeats in 
this chapter that women and children do not go bald (782a9g—11) and explains 
that eunuchs do not go bald "because of their transition into the female state" 
(784a4-11).*" Spelling out the details, eunuchs do not produce semen and do 
not engage in sexual intercourse. Thus, they do not cool in the same way men 
cool at the end of the stage of life at which they are sexually active. 

While the possession of a large, cool brain with abundant fluidity is exactly 
what causes baldness in Aristotle's account, in Pr. 10 the eunuch is said to be 
both moist (10.42) and big-brained (10.57), but does not go bald. Further, while 
the production of semen seems to be part of both explanations, baldness 
occurs because sexual intercourse results in the cooling of the male according 
to the account in De generatione animalium, while the lack of semen seems to 
result in a larger brain according to the account in Pr. 10. Again, we must con- 
clude that the explanations presented in Pr. 10 are the same kind of explana- 
tions we find in cA 5—both are material explanations—though the details of 
the explanations are not consistent with Aristotle's. 

Focusing on the fact that many of the natural phenomena to be explained 
in the chapters of Pr. 10 are those for which Aristotle has principled reasons to 
provide material explanations in GA 5, we might ask whether other phenom- 
ena considered in the Problemata are of the sort that Aristotle would explain 
in material terms. 

Seven chapters in Pr. 10 are concerned with, or include comments about, 
what Aristotle would count as deformities, defects, or monstrosities.48 In 
10.8, for example, it is suggested that females are smaller than males owing 


47 Aristotle is consistent in claiming that eunuchs do not go bald (see, for examples, HA 3.11. 
518a30-31, HA 9.50.632a4, and GA 5.3.784a6-7). 

48 Inaddition to the ones discussed, the others are: 10.10 (on the resemblance of offspring to 
parents), 10.12 (on dwarves and pygmies), 10.24 (which includes a comment about lame 
men), and 10.40 (explaining stammering as a result of an inability owing to a part that is 
not wholly formed). 
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to the fact that males are hotter and, thus, are more complete or perfect. This 
matches Aristotle’s account of women as deformed, or impotent, males (see, 
especially, GA 1.20.728a16-21). In 10.41, it is claimed that humans are more likely 
to be born lame than any other animal for the reason that human gestation is 
long and human limbs are relatively weak—a combination resulting in many 
breaks and deformities.^? 10.61 concerns why some animals are more likely 
than others to bear monsters (tépata). The explanations included in these 
chapters focus on the material aspects of embryogenesis. In so far as they focus 
on the material explanations of deficiencies, deformities, and monstrosities, 
these chapters present just the sort of explanations we would expect from any 
author working in the Aristotelian tradition. Aristotle himself holds that mon- 
strosities occur when the material is not controlled (GA 4.3.769b12). Whereas 
the animal's formal nature typically masters the material nature (4.4.770b17), 
the cause of monstrosities “lies in the material" (770a6 and 770a31). And this 
allows that monstrosities are cases in which “even that which is contrary to 
nature is in a certain sense according to nature" (770b13-16). Monstrosities rep- 
resent failures of the directedness of nature towards an end and the final cause 
is not fully realized owing to the animal's material nature. 


5 Teleology in Pr. 10 


To this point, I have been focusing on the chapters of Pr. 10 that present mate- 
rial explanations for natural phenomena. This might suggest, misleadingly, 
that there is nothing that could be counted as a teleological explanation in 
this book. Some chapters in Pr. 10 reflect teleological assumptions, though the 
teleological aspects of the explanations in these chapters are never highlighted 
or emphasized. In most cases, they are not even explicit. Whatever teleological 
explanations we do find in Pr. 10 are rare. I consider these now. 

Pr. 10.19 (in its entirety) asks, “Why is the tongue of animals never fat? 
Is it because what is fat is dense, but the tongue is naturally porous, so that 
it may recognize flavors?" (892b33-35, emphasis added). Here, the material 
nature of the tongue is tied to its function as the organ of taste. We find the 
same explanation in PA 2.17 where Aristotle claims that the tongue is well suited 
for sensing flavours (660a18-22).?° He says there that a soft tongue is adapted 
to sensation. The reason is that a soft tongue is impressionable by touch and 


49 Pr. 10.46 suggests that the length of gestation also influences the size of the navel. 
50 In this passage, Aristotle identifies a “double purpose” of sensing tastes and of playing a 
part in articulating sounds. 
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taste is, or involves, a kind of touch.*! Again, in Pr. 10.26 (discussed above in 
section 2), it is implied that the fact that all animals with feet have an even 
number of feet is because pairs of feet are needed for the purpose of walking 
or running. Though these chapters include appeals to final causes, that they 
are teleological explanations is not emphasized. These chapters lack even 
Aristotle's typical language of identifying the final cause as that "for the sake 
of which" (ob £vexa) the feature in question comes to be. That the tongue's 
purpose is recognizing flavours and that feet are for walking is, however, very 
clear.5? 

We find further evidence of Aristotle's teleological assumptions in Pr. 10.45 
where the distinction is drawn between nature "at the beginning" and nature 
as “that toward which" animals develop (896a3-4).5? This is the distinction 
between nature as moving cause and nature as final cause that is familiar to 
us from Aristotle's own works.5^ (Recalling that Pr. 10.45 is one of the chap- 
ters that includes claims that are undermined by facts Aristotle records in his 
Historia animalium about the possibility of animal kinds that are both tame 
and wild, this chapter is another instance in which we find the same Kind of 
explanation we would expect from Aristotle while the author of the chapter is 
almost certainly not Aristotle.) 

Perhaps the clearest example of teleology in Pr. 10 is found in chapter 53. 
This chapter is concerned with why humans are hairier on their front parts 
while other animals with hair are hairier on their backs. One suggestion is 
that the front parts are hairier in all two-footed animals. Another suggestion 
is that, 


51 Thisis consistent with the account we find in DA 2.10. Presumably, the fact that the tongue 
is porous means the tongue is soft in the manner required to serve as the organ of the 
touch and other aspects of the tongue make it well suited for forming articulate sounds. 
At HA 1.1.492b27-35 Aristotle notes differences in animals’ tongues, but does not tie the 
softness of the tongue to the power of taste explicitly. 

52 Though I do not analyze it here, Pr. 10.15 (concerning the distance between the eyes of 
humans in contrast to other animals) similarly reflects that the purpose of eyes is related 
to motion in the ways we would expect after reading Aristotle's De anima. 

53 The specific explanation suggested in this chapter is extensive—fuller, in its particular 
details, than what we find in Aristotle's biological treatises. It is unique in this respect. We 
do, however, find more information in the Politics. In a discussion about natural slaves, 
for instance, Aristotle claims that tame animals have a better nature than wild animals 
(1.5.1254b10-11). 

54 The nature of each natural object acts as an efficient cause for the sake of realizing its 
own form. See, especially, DA 2.4.415a25-b7, GA 2.1.731b24; and the passages cited above 
from PA 14. 
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nature is always accustomed to shield the weaker parts more, and each 
[animal] is weak in some way ... [and] in all the four-footed animals 
the back parts are weaker than the front parts because of their position, 
for they can suffer more from both cold and heat; but the front parts of 
humans are weaker and suffer in the same respects. (896b33-39) 


Two aspects of the second suggestion reflect its teleological nature. The first is 


the goal-directed agency attributed to nature. The second is that the distribu- 


tion of hair on the bodies of humans and other animals is decidedly for the 


purpose of protecting certain parts of the animals. Both of these elements are 


included in the explanation of the same phenomenon in Aristotle's De parti- 


bus animalium. 


In a digression from his discussion of eyelids and eyelashes in PA 2.14-15,°° 


Aristotle claims that, 


[h]air is present in those that have it for the sake of covering. Now in four- 
footed animals the backs have a greater need for covering, and through 
their fronts are more valuable, they are nevertheless hairless because 
they are bent over. But in human beings, since on account of their upright 
posture their fronts and backs are on equal terms, nature adds this pro- 
tection to the more valuable parts; for it is always a cause of the better 
among possibilities. (658a14-24) 


James Lennox (20012) explains that, for Aristotle, the “more valuable" parts are 


those near the front of the body where we find the organs of perception and 
the heart.* To all of this, Lennox (2001a, 232) adds: 


55 


56 


57 


The claims here are hard to credit. Aristotle surely knew of four-footed 
animals, such as cats, that have hair on their ‘chest’ and ‘bellies’. In many 
it does not even seem credible to claim that there is less there than on the 
back. Conversely, however little there may be, in most cases it is consider- 
ably more than most human beings have, a point Aristotle himself makes 
at HA 2.1, 498b16-18.57 


Aristotle notes explicitly at 658bu that this is a digression and suggests that further dis- 
cussion should be made on the appropriate occasions. 

Lennox cites JA 5.706bu-ı6 and PA 3.4.665b18—21. Aristotle is clear that the front part is 
where "sense is naturally located" (1A 4.705b11). See also PA 2.10.656b22 regarding the place 
of sensation and the heart in the ‘front’ of animals. 

Aristotle recognizes different patterns of hair even on the four-legged animals in HA 2.1 
too. See, especially, 498b26-499aı. 
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Perhaps it would be better to treat Aristotle's claims about the patterns of hair 
on human and non-human animals as overstated generalizations (for just as 
Aristotle surely knew of hairy-bellied four-footed animals, most four-footed 
animals tend to have less hair on their fronts than on their backs).5$ Whatever 
we think of these “hard to credit" claims, they are certainly the same ones 
presented in an uncritical manner in Pr. 10.53. Without questioning whether 
the four-footed animals really have more hair on their backs than their fronts, 
Pr.10 invites us consider why this would be so. 

There are two differences of note between the explanation in Pr. 10 and 
the explanation outlined in PA 2. First, Pr. 10 suggests that nature protects the 
weaker parts (&o9evéotepa) whereas De partibus animalium maintains that 
nature is protecting the more valuable parts (Tıuıwrepa). Second, the explana- 
tion in De partibus animalium emphasizes the manner in which nature works 
towards what is better or best for the animal whereas this aspect of Aristotle's 
natural teleology is not explicit in Pr. 10—in ch. 53 or elsewhere. 

Nevertheless, both Pr. 10 and De partibus animalium reflect Aristotle's 
assumption that nature "is constrained in its actions by both the type and 
the quantity of material constituting the animal in question" (Lennox 2001a, 
233). Aristotle is explicit in De partibus animalium both that nature "is always 
a cause of the better among possibilities" (2.14.658a24, as cited above)9? and 
that "nature everywhere gives to another part what it takes elsewhere" 
(2.14.658a34-35).9? There would be no need to direct matter of a certain 
kind to one part of the animal rather than another unless it wasn't possible 
to direct that kind of matter to both parts. It is precisely the assumption that 


58 This suggestion, however, raises questions about the manner in which Aristotle groups 
animals in order to explain their features. See Gotthelf (2012) and Lennox (1987). On 
Aristotle's grouping of animals for the purposes of explanation, see also and Bayer (1998), 
Henry (2011), and Stoyles (2012). 

59 See also 1A 2, where Aristotle postulates that “some of the principles we are accustomed 
constantly to use for our scientific investigations of nature" and that ^we must take for 
granted principles of this universal character which appear in all nature's work.” (704bu1- 
13) The first of these principles is that "nature creates nothing without a purpose, but 
always the best possible in each kind of living creature by reference to its essential con- 
stitution” (704b15-17). He proceeds, then, to note assumptions we must make in relation 
to what we can call the material or mechanism of motion: the sources of locomotion are 
thrusts and pulls. He goes on to consider some mechanics of jumping and running. 

60 The second claim is found in the part of the discussion concerning the length of animals’ 
tails in relation to the hairiness of their bodies, but Aristotle certainly thinks the claim 
will apply in all questions related to the distribution or patterns of hair on animals that 
have hair. 
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nature has only so much matter with which to build each kind of animal that 
underlies Aristotle's explanations.9! The recognition that nature is constrained 
by the type and quantity of matter available for the generation of animals' 
parts reflects one limit to teleological explanations in natural science in so 
far as nature's goal-directed work is constrained by the material with which 
it must work.9? To make clear just how the relevant material and teleological 
explanations are related, I turn now to the task of identifying the place for 
material explanations within Aristotle's natural teleology. 

In PA 1a Aristotle calls for us to focus on final causes in our explanations 
of natural phenomena. He also draws our attention to the way in which the 
generation of natural objects involves conditional necessity: “[I]t is necessary 
that a certain sort of matter be present if there is to be... any... end” (639b26- 
27; cf. Phys. 2.9). Aristotle's notion of conditional necessity requires that any 
complete explanation of natural substances will reflect the manner in which 
the formal, functional, nature of the substance relies on its having a material 
nature of a particular sort. Where conditional necessity is involved, there is a 
place for both teleological explanations and material explanations though the 
material explanations are, for lack of a better idiom, subordinate to the expla- 
nations involving final causes. 

Aristotle also recognizes that nature, which directs the generation of ani- 
mals, must somehow initiate material changes in the various stages of coming 
to be. In De generatione animalium, Aristotle repeatedly points to the amount 
of heat and moisture (and, to a lesser extent, the amount of earthiness) of each 
kind of animal to explain the generation of offspring of that kind.°? The hot 
and moist animals produce the most perfect offspring whereas the coolest ani- 
mals produce the least perfect offspring. Aristotle also focuses on the way in 
which heat and moisture account for the various stages of generation, includ- 
ing the generation of the functional parts of animals—i.e. those for which 
teleological explanations can be given. The reason is provided in GA 2.6 where 
Aristotle claims that, 


61 Cf. Plato's discussion of the thinness of the skull at Timaeus 74e1-75c7 and the Stoic 
Chrysippus' use of Plato's ideas. See Bryan (2013) for an account of the latter and a rich 
discussion of the senses in which a thin skull could be ‘necessary’ according to Plato and 
Chrysippus. 

62 See Byrne (2002), the goal of which is to establish the limits of teleological explanations 
in Aristotle's science of nature by focusing on the significance of matter. 

63  Itgoes beyond the purpose of this paper to explore specific passages. For these, see espe- 
cially cA 2. 
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[h]eat and cooling...are both employed by Nature. Each has the faculty, 
grounded in necessity, of making one thing into this and another thing 
into that; but in the case of the forming of the embryo it is for a purpose 
that their power of heating and cooling is exerted and that each of the 
parts is formed, flesh being made soft—as heating and cooling make it 
such, partly owing to necessity, partly for a purpose ... (743a36-b6)®* 


From this it is clear that all teleological explanations are complemented by 
material explanations for the reason that nature, as that which is responsible 
for the goal-directedness of natural generation, uses heat to actualize each ani- 
mal's potential for form in the matter of each organism. In this way, we can 
understand Aristotle's comment, in GA 2.1, that “just as we should not say that 
an axe or other instrument or organ was made by the fire alone, so neither 
shall we say that foot or hand were made by heat alone" (734b28-30). Heat is, 
thus, a first principle of sorts in so far as it is the first motive-material cause of 
natural generation (743a1).° Since nature uses heat to bring about each ani- 
mal's potential for form, a complete explanation of any functional organism 
will include mention of both the directedness of generation (i.e. the teleologi- 
cal aspect) and the mechanism of generation which starts with nature's use of 
heat. Aristotle's insistence that nature uses heat and cooling in the process of 
generation allows one way to explain the focus throughout Pr. 10 on heat and 
cooling, nourishment, and residues. 

In some cases, Aristotle seems to think that the generation of specific parts 
of animals happens directly: this involves nature's use of heat to concoct 
material that becomes the animals' functional parts. In other cases, Aristotle 
asserts that material is concocted and then co-opted by nature in a manner 
that serves the animal well. This kind of “indirect teleology’® reflects what 
Aristotle presents as nature's use of materials that come to be through material 
necessity. In these cases, material and teleological explanations complement 
each other in a very specific way in so far as nature is said to be using residues 


64 This reflects the sense in which “all these things are formed partly as a result of necessity, 
partly also not of necessity but for a purpose" (GA 2.6.743b15-18; cf. 767417). 

65  InGA 24, Aristotle claims that the heart is formed first (in blooded animals) and that it 
is or has the first principle of both the homogeneous and heterogeneous parts—natural 
heat is in the heart. 

66 The distinction I make between direct and indirect teleology is informed by Leunissen's 
(2010) distinction between what she calls “primary” and “secondary” teleology. The first 
kind of cases involves instances of what Leunissen refers to as “primary teleology.” The 
second involves what she calls "secondary teleology”. 

67 See Lennox (2001a, 249). 


MATERIAL AND TELEOLOGICAL EXPLANATIONS IN PROBLEMATA 10 147 


that come to be by material, rather than conditional, necessity. The material 
being used is not generated for the sake of anything. It is residual or 'extra'—we 
might think of it as a by-product of earlier stages of generation. Aristotle's idea 
is that "sometimes nature even makes use of residues for some benefit, [and in 
these cases] it is not on this account necessary to seek what something is for 
in every case; on the contrary, when certain things are such as they are, many 
other things happen from necessity" (PA 4.2.677a16-18). 

Nature does not dispose of material that can be put to use (see, for instance, 
GA 2.6.744b16—17); rather, nature co-opts this material for the generation of 
parts that are beneficial, though not strictly necessary, for the animal. Aristotle's 
description of horns, for example, involves the direction of matter that is avail- 
able to be co-opted by nature. That this matter is limited in quantity means 
that animals with horns might have fewer teeth than they might have had 
if the extra matter weren't directed to become horns. As Mariska Leunissen 
(2010) has shown (see, especially her interpretation of GA 2.6.744bu-27 on 
pp. 82-83), Aristotle's explanations of hair reflect this kind of indirect teleology. 

Many chapters in Pr. 10 suggest explanations implying this same kind of 
indirect teleology. These include, for example, the explanation in Pr. 10.25 of 
why humans do not have manes. The chapter, in its entirety, asks, “Why doesn't 
man have a mane? Is it because he has a beard, so that the nourishment from 
such residue, leaving the one place, goes to the jaws?" The idea is that man has 
a beard rather than a mane and this reflects the assumption that there is only 
enough matter available for a beard or a mane. And, though this chapter does 
not refer to nature explicitly, it is tempting to supply the detail that nature 
directs the matter available to the beard in humans. 

The assumption that there is only enough material for nature to craft a 
mane or a beard parallels the assumption underwriting Pr. 10.53, where the 
goal-directed activity of nature is constrained by the kind and amount of mate- 
rial available. We have a beard rather than a mane and we have only enough 
hair to cover our weaker or more valuable parts. This same assumption allows 
us to reconsider Pr. 10.62 which I identified in section 3 as one of the chapters 
that seems to pose a significant challenge to the idea that its author accepts 
Aristotle's natural teleology in so far as it presents a material explanation of 
a phenomenon for which with Aristotle provides a teleological explanation. 

Pr. 10.62 presents an explanation for why humans have proportionately 
more hair on their heads than the other animals with hair. As I have noted 
in section 3, there is no mention of the purpose of hair, namely, the protec- 
tion it offers the head in that chapter. Rather, it is suggested that *among the 
other animals some give up an excessive amount of nourishment to the teeth, 
others to horns, and others to hair [and that] those that give this up to horns 
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have less hair on the head; for [the available] nourishment is used up on the 
horns" (898a22-25). Knowing that, on Aristotle's view, hair is made from resi- 
dues that are generated by material necessity and that nature co-opts these 
residues for the sake of what is better for the animal, we can interpret the 
explanation in 10.62 to include the idea (albeit tacitly) that there is nourish- 
ment resulting from material necessity that is available for nature to co-opt to 
form hair, or teeth, or horns, or whatever else. Presumably, nature directs this 
matter towards becoming hair rather than horns, or whatever else, in humans. 
Further, it must be that there is only enough of the suitable material avail- 
able in humans for thick hair on the top of the head and a beard. (Birds, in 
contrast, have enough extra nourishment to cover their whole bodies with 
feathers.) Though there is no mention of why the available nourishment would 
be directed to become hair in humans rather than horns, the explanation in 
Pr. 10.62 fits well with the more robust teleological explanation we find in 
Aristotle's biological works.58 


6 Conclusions 


My analysis of the content of Pr. 10 in relation to the content of Aristotle's 
biological works supports the conclusion that this book is a compilation of 
chapters written by different philosophers who accepted Aristotle's natural 
teleology. Many of the chapters concern natural phenomena—including path- 
emata, monstrosities, and defects—for which Aristotle thinks only material 
explanations can be given, while other chapters concern phenomenon that 
are the result of indirect teleology. In all of these chapters, the explanations are 
the same kind of explanations we find for the same phenomena in Aristotle's 
biological works, whereas the lack of consistency in the details of these expla- 
nations reflect the fact that most of the chapters in Pr. 10 are not written by 
Aristotle. 
Specifically, my analysis establishes that: 


1. Some chapters, e.g. Pr. 10.26, could have been written by Aristotle himself 
in so far as they represent a strong summary of the more extensive expla- 
nations Aristotle generates in his biological works; 


68 This explanation can be compared with the explanation suggested in 10.57 outlined 
above. 
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2. Some chapters, e.g. Pr. 10.28, are consistent with what we find in Aristotle's 
biological works, but contain too little information for us to read them as 
summaries of Aristotle's own explanations; 

3. Some chapters, e.g. Pr. 10.22, 44, 45, and 57, cannot have been written by 
Aristotle, in so far as they include details that conflict with the details we 
find in Aristotle's biological works. 

4.  Allof the chapters in Pr. 10 are consistent with Aristotle's natural teleol- 
ogy, even if there is little that is explicitly teleological in Pr. 10. 


Perhaps the most pressing questions for us in reading Pr. 10 concern why this 
book focuses on phenomena of the sort that are appropriately accounted for 
with material explanations and why the explanations of phenomena for which 
teleological explanations can be given focus, instead, on material explanations. 
These questions, however, must be left for a different project. 
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CHAPTER 8 


Sound Reasoning in Problemata 11? Disentangling 
the Components of Voices 


Stefan Hagel 


Most ancient authorities on the matter of sound believed that its pitch 
depended on its speed! a notion that modern readers, educated in the idea 
of sound as vibration, quite easily dismiss as entirely mistaken: as we all know, 
the velocity with which sound propagates in a given medium (and at a given 
temperature) is fixed, so pitch and speed are entirely unrelated. Or are they 
not? After all, propagation is not the only way of conceiving speed in sound. 
At the level of the particle, it seems clear that faster oscillation means faster 
moving molecules, other factors being kept equal. So, does pitch depend on 
speed, in the end? Yet greater volume also increases particle velocity, since a 
movement within a larger amplitude means completing a longer course within 
the same time span (as defined by the frequency). As a result of this double 
connection of speed to both pitch and volume, particle velocity is usually not 
mentioned at all in modern accounts of sound. However, it may be fruitful to 
bear those relations in mind before accessing, and perhaps too rashly frowning 
upon, ancient sources, which hardly ever make clear, when ascribing proper- 
ties of sound to speed, what exactly it is whose speed they have in mind. 

In any case ancient acoustics, even where it defined sound as a sequence of 
impacts and pitch as their density in time and thus came remarkably close to 
the modern notion of frequency? apparently never considered explicitly the 
fact that (particles of) air, after contributing to the propagation of sound by 
displacing their neighbour(s), would return much to their original position, a 


1 There is good reason to believe that the theory originated with Archytas (Huffman 2005, 138- 
40), though speed is mentioned in a musical context in connection with Lasus and Hippasus 
(Theon 49.7-12). 

2 The most evolved version of this concept appears in [Eucl.] Sect. can. 1 (cf. Barker 1989, 192 
n. 2) and Pr. 19.39, but with potential precursors possibly even preceding Archytas: Porph. in. 
Ptol. 107.15-108.21 Düring, convincingly explained in Barker (1989, 35 n. 27). In none of these 
sources, however, is propagation velocity explicitly ruled out as a factor, so that higher fre- 
quency of impacts might also be envisaged, for instance, as resulting from impacts of entities 
separated by a similar spatial distance but moving at a higher speed (cf. Barker 1989, 95 n. 64). 
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notion that would have been prerequisite to appreciating fully the nature of 
longitudinal waves.? And the physical models employed in the Problems are 
still a good deal simpler. In the following I will briefly discuss their nature, also 
in relation to other, mostly Peripatetic, writings, and eventually propose an 
interpretation of a particularly problematic passage, tentatively attributing to 
it an especially refined view. 

Apart from not acknowledging the nature of oscillation, the ancient 
accounts are often hampered by confusion between notions that we would 
distinguish into velocity on the one hand and impulse or pressure on the other 
(the latter depending on the former as well as the mass of the moving item, 
potentially divided by the area of impact).* Sometimes, starting with Archytas, 
itis taken for granted that speed and force are directly correlated and therefore 
might be referred to interchangeably (e.g., Boaðtwç xai àc0evÀc); note however 
that this does not imply that the amount of whatever moves in the propaga- 
tion of sound is conceived of as always being identical—a distinction clearly 
exposed in Plato's Timaeus (67b-c). The earliest extant account by Archytas is 
informed by experience with sounding tools such as the bullroarer, where the 
application of stronger force results both in faster motion and higher pitch. In 
most cities, any educated citizen was also familiar with the procedure of tun- 
ing a lyre, where a higher pitch required higher tension and therefore more 
force; the tauter strings vibrated more quickly, just as a tauter bow would give 
a higher sound and project the missile with higher speed and force.? Tension 
and relaxation were apparently also experienced as the factors that govern 
pitch in the human voice. However, transferring the idea to woodwind instru- 
ments was less straightforward: Archytas suggested that the breath slowed 
down when travelling through a longer section of tube, obviously disregarding 
the notion that producing bass notes on the aulos required significantly more 


3 Heraclides, ina detailed account of the relation between the vibration of a plucked string and 
the perceived sound (Porph. in. Ptol. 31.7-21 Düring), conceptually translates the string's con- 
tinuous oscillatory motion (xıweiodaı oeropévny xai Ext Tov abrov Tonov Avananıbeis moietoOot) 
into a serious of distinct impacts (xa0’ Exdotnv de modaxpovatv), each apparently carrying the 
note's pitch, which are subsequently blurred by the hearing (cf. Barker 1989, 236 n. 119); cf. 
Aud. 803b32-40. 

4 For a more systematic discussion of the history of the notions involved, cf. Rocconi (2003) 
and, with a focus on the dependence of ancient theories on pre-scientific language, Barker 
(2002); on Pr. 11 in particular, see Petrucci (2011). 

5 For the common awareness of the analogy between bow and lyre string, cf. Od. 21.406-11 
and Heraclitus fr. 51 DK, as well as the fact that both the lyre and the bow were attributes of 
Apollo. 
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effort. More seriously, the nice dichotomy of high pitch (ó6£0tvc), swiftness 
(Taxumns), energetic tension (cvvtovia) and force (ioyúç) on the one hand, as 
opposed to low pitch (Bapürng), slowness (Bpadurng), relaxation (&vectc) and 
weakness (dodeveıa) on the other, was shattered by the observation that chil- 
dren, females, old men, and eunuchs all sound higher than adult men. Pr. 1 
repeatedly reverts exactly to this challenge. Writers less concerned with musical 
questions might instead produce astounding examples of seeming confusion, 
such as this one found in the Physiognomonics: ¿nì 8£ THs qovfjc H Mev Bapeia 
xoi éntretwvogéwy) dvöpelov, y) Se óEetot xai dveinevn SetAdv ("In the matter of voice, 
the deep and tightened indicates manliness, the high and relaxed cowardice") 
(806b26-27).7 Obviously the author was untouched by the astute definitions of 
his colleague Aristoxenus, who makes enitacıs and dveots the technical terms 
for pitch movement towards the higher and lower region respectively, doubt- 
less relying on age-old lyre-player experience.? Instead, he appears to associ- 
ate those notions with volume rather than pitch, drawing immediately on a 
speaker's experience, while breaking free of string-related ideas. However, the 
rift between the mainstream physical explanation of pitch and its potential 
ethical application went deeper than could be mended in such a way: cbvtovoc 
had acquired the musical meaning of “high pitch,”? and in Plato's Republic a 
musical mode called cvuvxovoAv8te x, “tense Lydian,” is condemned by Socrates 
for its association with lament, which proves its being unfit for use by men or 
even women of proper disposition (398e).!° As a result, possible associations 
were used in a highly eclectic way, with potential contradictions between indi- 
vidual applications of the same overall framework. 


6 Aud. 800b25-26; Thphr. fr. 716.57-58 FHS&G. 

7 Cf. 807a21-25: Ev TH THY LEV éppopévwy Avöpelou thv de Avamnevyv xod dadevn detrod 
ÜNOANTTEON. 

8 Cf. Krispijn's (1990) restoration, now accepted by most experts, of a colophon nusuh[um|] 
“tightening” following the section of upwards retunings of a stringed instrument in the 
cuneiform “retuning text" UET VII 74 from the earlier second millennium BC— currently, 
it seems, the first linguistic evidence for this procedure. 

9 E.g. Arist. Pol. 1342b20-23. 

10 Cf. Arist. GA 786b34—787a1 xoi Soxet yevwvarotépaç elvat pboewg Y) Bapupwvia, xal ¿v cot erect 
TÒ apò TOV auvrövwv BéXttov “and it seems that low voice is a sign of a nobler nature, 
and in vocal compositions low pitch is better than the high pitched (oüvrova) ones”, and 
Pol. 1342a22—25: donep abtOv ai puxal napeotpaupévar Tio Kata púow EEewc, obtw xod TAV 
Apnoviwv mapexBacets cici xal THY ueAQv TA gUvrova Kall ropoxcexpocpéva ... “just as the 
souls of such people are altered from their natural disposition, there are deviations from 
the scales and melodies that are tense (cóvcova) and deviantly coloured...’ 


154 HAGEL 


At any rate, the Problems, even though sometimes operating with dif- 
ferent concepts, never question a straightforward association of speed and 
pitch, and often state it explicitly: 6& uev ev Pogw td voy), Bapd dé tò Bpaðú 
(11.6.899a26)." Also, they cannot possibly doubt the fact that higher speed is 
generated by greater forces, other factors being equal. When tackling the men- 
tioned conundrum that feebler creatures such as children or ill people emit 
higher sounds, they generally follow a path that is most lucidly expounded in 
Aristotle's GA 786b7—788a22, though this text focuses on the converse observa- 
tion that, unlike in most other species, young and female cattle sound lower than 
adult males. Necessarily, Aristotle’s argument must rest on the contention that 
other factors are not equal after all. Differently from Archytas’ most influential 
treatment, in which the concepts of pitch and volume seem to become curi- 
ously entangled,!? Aristotle separates them as neatly as Plato had done: while 


11 Arist. DA 420331-33 denies the identity of the concepts: où ð) xoxo tò d&U, tò 5é Bupd Boadd, 
AMA ylveraı Tod Lev dik TO v oyoc N xlvyatc ToLadty, Tod de Sik Bpadurijta "it is not the case 
that high pitch is fast and low pitch slow, but the particular kinds of movement are caused 
by fast and slow speed respectively.” The careful distinction is here motivated by the focus 
on perception rather than the physical properties of sound, but cf. the likewise cautious 
phrasing in GA 786b25-27: émel 8& Bapd uEv oti &y TA Boadetav elvaı thv xivnow, 680 8 £v TH 
tolo. ... 

12 Ithas often been stated that Archytas couples pitch and volume as if they were but dif- 
ferent aspects of the same phenomenon, whose physical cause is force/speed/impulse. 
Barker (2002) rightly points out how surprising such an "error" would be in a man of 
Archytas' intellect and seeks to mitigate the affair by having him succumb to the short- 
comings of pre-scientific language, which provided no purely pitch-related adjectives, 
while the term ö&ös included vigour with high pitch. For all the undeniable truth in 
Barker's principles, for the following reasons I doubt that such an explanation works out. 
Firstly, the very fact that Archytas explicitly and meticulously couples the words that (at 
least later) refer to volume and pitch respectively (ueya q8&y&oc0ot xal 6E . . . neydAq TE 
&luev xai òķég . . . uuocd te xoi Bapég) indicates that he did not regard the semantics of the 
former to be included within the latter. Secondly, even if it were granted that the “pun- 
gent" associations of òķúç implied a connotation of considerable volume in the auditory 
sphere, this could have given rise to the supposed "Archytan" model only if, conversely, 
the auditory associations of Bapt¢ would have included softness or at least been neu- 
tral as regards volume. The contrary seems to be true: texts preceding Archytas regularly 
associate the term with Zeus’ thunder and the roaring sea or lions, but never, as far as I 
see, with a weak sound. By contrast, finally, the notion of d&g may very well be found 
qualifying a sound that is notoriously conceived as outstanding neither for its loudness 
nor its piercing shrillness but its sweet musical beauty, as in Soph. Tr. 963 ó£qovoc óc 
amdav “high-voiced as a nightingale’; cf. also Telestes, fr. 6 PMG ap. Ath. 626a ó£uqovotc 
nnxtiðwv boduois “high-voiced harp-plucking". Accordingly, Theophrastus, fr. 716.80-85 
FHS&G, concedes greater conspicuousness to high pitch, but not greater force. Also, 
the lack of precise sound-related adjectives noted by Barker may be overstated due to 
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the association of pitch with speed remains uncontested, volume is related to 
the amount of air set into motion—which is, by the way, much the same image 
as underlies the English term “volume.” Since, it appears to be granted, the 
same force might be used to set a smaller amount of air in quicker motion or a 
larger amount in slower motion, the difference between cattle and other ani- 
mals is sought within the nature of their vocal tracts: cattle have some kind of 
wide cavity, whence the amount of air is always great, which is why the feebler 
individuals succeed only to move it slowly and therefore produce a lower pitch, 
while it takes the vigour of bulls to accelerate the same amount of matter more. 
So far, the argument appears successful; on second thought, however, it seems 
to prove only what would not have called for an argument at all, since a theory 
relating pitch to speed or force would have lead us anyway to expect roaring 
bulls to sound higher than mooing calves. When applied to the actual prob- 
lem, the argument is hardly useful. In fact the author disguises the dilemma by 
defining other animals’ vocal tracts as ebtauleutov (GA 787b5), which probably 
means that the amount of air dispensed can be readily adjusted. This evidently 
raises the question why in all those animals, including human beings, adult 
males would normally decide to move more air more slowly instead of less air 
faster. I am not sure that it is possible to find an answer based on the premises 
established by the text that does not run contrary to all evidence; anyway, the 
model itself would not stand a minute of scrutiny. For instance, while many 
may agree that even very small children may produce significant measures 
of relatively high-pitched loudness, they are rarely found uttering bass notes; 
Aristotle's theory, by contrast, does not seem to prohibit them from singing 
as low pitches as anybody else, just by applying less force; their restricted 
body size would only prevent them from becoming all too loud. The sequel in 
Generation of Animals adds to the confusion by likening the testicles and sper- 
matic ducts to weights attached to a string, and the effect of emasculation on 
the voice to that of removing the weight from a string on its pitch. Even though 


the largely poetic nature of the extant sources. It is hardly conceivable that prior to the 
Peripatos musicians and instrument makers did not have means of discussing an instru- 
ment's timbre other than Homeric language, of communicating the fact that a string or 
finger hole was out of pitch and in which direction so, or of asking a chorus member to 
sing more loudly or more softly. De audibilibus, at least, appears to search for explana- 
tions for the physical causes of aspects of sound denoted by long-established adjectives 
rather than to define such terms. After all, Modern English does not seem to possess more 
non-metaphorical, primarily-acoustical adjectives for properties of sound than Classical 
Greek did. Personally, I think Archytas can be excused on different grounds; but for the 
present purpose the foregoing arguments will suffice to indicate that, even at the start of 
the fourth century, Greek language on sound may have been less confusing than is some- 
times believed. 


156 HAGEL 


the idea of tautness producing higher pitches had just been adduced for the 
case of the bulls, the author, while considering the effects of adolescence and 
castration, now meticulously avoids mentioning the fact that a string with 
added attached weight becomes higher while men with maturing testicles 
become deep-voiced, an effect counteracted by their removal.!? The contrast 
between the image of the string and the facts it supposedly explains is entirely 
perplexing—who would invoke an example that is so evidently improper? 
The author seems to be caught in the dangerous swamps of contrary mean- 
ings attached to the ideas of tension and relaxation, which are gendered not 
according to any system but by attaching to the feminine side, including chil- 
dren, the old, and sick people, whatever appears less desirable in the present 
context. For instance, when reading the following passage— 


Apapovpévwy OE TAV ÖPXEWV AVÍETAL Ý KATATACIÇ tv TOPWY WaTED ATÒ TÜS 
Xopõĝç xoi Tod othpovos apatpovpévov tod Bdpoug... did èv obv Tabryv THY 
aitlav Tà &xceuvópevo pETABAM EL eis TO OHAL THY TE pwviv xai THY &MANv 
poppy did tò cupPatvev dviecðar thv dpyny EE ho drdpret TA owparı ý 
TUVTOVÍQ. . . . 


With the removal of the testicles the disposition of the [spermatic] ducts 
is relaxed (dvietat), just as when the weight is removed from the string or 
the thread on the loom...and it is for the following reason that the cas- 
trated change both voice and body shape in the direction of the female: 
it happens that the cause on which the tautness (cvvtovia) of the body 
depends is relaxed....(788a3-9) 


—we appear to encounter but a very general notion of female lack of tension 
(ovvrovia)—a notion that manages to remain unrelated to the fact that it is 
precisely “tense” melodies (ctvtova) that only briefly before had been nega- 
tively contrasted to manly low pitch (Bapv@wvia) (786b35—787a1). The con- 
tradictions that linger everywhere are at least spelled out in Pr. 19.37, whose 
author is nonetheless content with accepting that high pitch in children is due 
to their weakness, while high pitch in singers is a token of power, and that we 
are somehow obliged to focus on mass in the former case, but on speed in the 
latter. 


13 In Pr. 11.34, the testicles are mentioned in a similar context for a different reason: as an 


example of the growth of ducts during adolescence. 
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In general, the chapters in Pr. 11 do little to resolve these conflicts and clean 
up the conceptual mess. Pr. 11.3 is one of the few to address matters of volume 
at all, presupposing the aforementioned explanation based on the quantity of 
moving air. Pr. 1.13, when applying the general models to people weeping and 
laughing, promotes several arguments of very different quality, if the transmit- 
ted text is even remotely correct. Its central part, which rests on a ballistic con- 
ception of sound, makes the most straightforward and convincing case, arguing 
that a weeping body is tense (cóvcovoc) and therefore emits higher pitches.!* 
Both before and afterwards, however, the notion of quantity of air is involved. 
What role it is supposed to play in the first case is not entirely clear; but we 
need not restate possible solutions here. Towards the end a straightforward 
line is drawn from the notion of mass to slow motion, which appears to rep- 
resent a sort of unjustified shortcut through the argument of cA, from whose 
line of thought the question of the shape of the vocal duct is omitted. In this 
way, a system is formed in which anything may be proven: if something that 
is perceived as weak emits a low pitch, this is—straightforwardly—because 
it is unable to accelerate the air more; if it produces a high pitch, this is—less 
straightforwardly— because it moves only a little air, which "therefore" travels 
fast.'5 Apparently it never occurs to the writers to test the model by means of 
the criterion of respective loudness,!6 which would lead one to expect that a 
voice whose high pitch is explained by the producer's weakness is less intense 
than one whose high pitch is allegedly due to greater force.!” Instead, other 
factors may be considered. In Pr. 1113, for instance, heat also comes into view: 
laughing people are perceived as warmer than weeping people, whence more 


14  CÉPr.n.50, where abvtovog seemingly does not involve any notion of intrinsic energy. The 
ballistic conception is especially prominent in 11.52. 

15 Cf., asan extreme example, Pr. 11.40, where the associative template “weak > moves little 
air ^ fast ^ high-pitched" appears automatically applied to a question (which is con- 
cerned with a supposed particularity of men among animals) to which it does not in fact 
contribute anything. 

16 This is perhaps most patent in Pr. 11.21, where the two contrasting explanations for high 
pitch are juxtaposed without further argumentative adornment. 

17 This was clearly seen by the author of the recension on which the extant Arabic transla- 
tion is based (cf. e.g. PPA 12.43, Filius (1999, 576-79), with Pr. 11.40), who consequently 
rewrote all the relevant arguments, practically eliminating the problematic idea that 
derives speed from paucity of mass. Along with it, speed theory in general is suppressed 
to such an extent that in 12.7 (the rendition of Pr. 1.6) speed appears associated not with 
pitch but with volume. 
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air is set in motion.!® The notion is supported by an observation from aulos 
playing: oi yap depnoi tà nvevpatı abAcdvtes OAD Bapútepov avAcdaw (900a30— 
31). Mayhew (2011) translates this: “for those who play the aulos with hot breath 
play it much lower.’ The translation, I think, is correct, but it does not seem to 
fit the Greek. As it stands, the text would either mean, if we take tà mvedpatt 
to qualify ot eppoi, “for people who have hot breath, when playing the aulos, 
play the aulos much lower,” or, if we associate it with aöAoÖvreg, “for hot people, 
when playing the aulos with their breath, play it much lower." The latter option 
makes no sense at all, since there is little else with which one might play the 
aulos; the former is impossibly clumsy, since the participle «öAoövres would 
not add anything at all to the meaning: while it is unproblematic Greek to 
say avAodvtes...adAotow if the participle is qualified, it is hardly possible to 
say so if it is not. Therefore I propose adjusting the text to the translation and 
read oi yàp Beppu xà nveüparı oA o0vrec, as is also suggested by the parallel in 
GA 788a20-21 (ol yap Sepuotépw TH mvedpatt xpopevot). This is by far preferable 
on another level as well: while it would be awkward to single out auletes of 
warmer and colder breath respectively, it is perfectly plausible to distinguish 
between different playing styles in such a way. In this case, “play with warmer/ 
colder breath" might well have been advice commonly heard from aulos mas- 
ters. It is not all too difficult to sort out what this might mean. The perceived 
temperature of breath is largely governed by lip tension: we warm our fingers 
by softly breathing on them with open, relaxed lips, while we cool down hot 
items by directing a stronger jet of air at them through a small opening between 
tense lips.? Indeed, on a double reed instrument such as the aulos, relaxing the 
lips causes the reed to open up more, resulting in lower pitch, while squeezing 
it between them makes the sound higher.?? As an aulos player, I think the dif- 
ference feels similar enough to that of "breath temperature control" to warrant 
the use of a terminology such as that found in our passage. 


18 Conversely, Pr. 11.14 attributes higher pitch to warmer (but smaller) individuals. Cf. also 
11.3, 32, and 53. 

19 Barker (1984, 83-84 n.61). However, the mouth cavity as invoked by Barker does not seem 
to explain the aulos example. In a discussion of Anaximenes' account of the effect (fr. 1 
DK = Plut. De prim. frig. [Mor. 947f]) and Aristotle's evaluation of this account, the effect is 
ascribed to changes in lip tension (Y, nvo rıeodeica xai nuxvodelca tois yetAeow, dveryévov 
8£ TOO a xópattoc . .. CUOTPÉPAVTEŞ TA yen). 

20  Thetext's moAv may seem exaggerated, since the effect hardly exceeds a semitone even on 
the highest finger holes, though in terms of playing together in an ensemble, this would 
in fact be quite a lot. Cf. Aud. 80421214: squeezing the reed makes the sound “higher and 
thinner" (òķutépa . . . xal Aentotépa); in 801b37—40, however, the effect of the same action 
is described as “harder and brighter" (cxAypotépa xoi Aamporépa). 
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I have allowed myself this small digression because the same concept had 
already been stated with slightly greater precision in GA, and because there the 
notions of pitch and temperature had been associated by means of the notion 
of density, which, in a slightly different guise, will concern us below. Warmer 
air, Aristotle claims, produces a lower pitch because of its thickness (naxötng), 
but colder air produces a higher pitch because of its tenuity?! (Aentörg). 
Although it is expressed more clearly in the Problems than in cA, once again 
the idea of greater mass moving more slowly stands behind this passage, in 
connection with a notion of "thin" voices which is explained at greater length 
in the treatise called De audibilibus.?? 

Similar thoughts underlie much of Pr. 1.6, the Problem I want to focus on 
especially. At first glance, it is noteworthy in that the authoris not sure whether 
the phenomenon he sets out to explain is even real: "Why is it that voices heard 
from far away appear higher in pitch?" Curiously, the stated fact is not based 
on examination of voices heard from far at all, but on the observation that “at 
any rate those who imitate people shouting from very far away utter higher 
sounds." Where is it, we might ask, that imitations of wide-range shouting were 
generally encountered in ancient Greece? Rather than the occasional racon- 
teur one might think of epic recitation or drama, which are more likely to give 
rise to a manner of representation that would be recognised as typical. More 
importantly, we must wonder about the nature of the perceived pitch altera- 
tion. At first, and in line with the usual understanding of pitch in the ancient 
sources, one would probably think about a change of basic frequency, shifting 
the entire contour of speech melody to a higher range, as if transposing a piece 


21 Though the term may be unfamiliar, I have found no better candidate for translating all 
aspects of Aentötng that are relevant in our context. Cf. http://www.merriam-webster. 
com/dictionary/tenuity (last accessed Jan 27th 2014): “1: lack of substance or strength 
2: lack of thickness: slenderness, thinness 3: lack of density: rarefied quality or state", 
which are all echoed in the Problems, and the acoustical association with something 
close to the notion of ö&btng in Nathaniel Hawthorne's description of Elizabeth Barrett 
Browning: “a shrill yet sweet tenuity of voice" (Passages from the French and Italian Note- 
Books of Nathaniel Hawthorne, edited by S. Hawthorne. Boston 1883, 294). 

22  803b18-26. In the context of the Generation of Animals and the Problems, the passage 
from De audibilibus is remarkable for the fact that any mention of pitch is avoided, even 
though “a small amount of emitted breath" is given as the physical cause for thin voices 
and though these are attributed to children, women, castrates and ill or fatigued people, 
both of which notions are so often associated with high pitch in the other works. Instead, 
the passage evokes notions of low volume, perhaps paired with a particular timbre. 
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of music. However, the text continues by likening the imitating voices to those 
of an echo— "the sound of an echo also appears higher”? 

Independently of the author's understanding of possible pitch shifts, a phe- 
nomenon such as that referred to here is definitely distinct from the "transpos- 
ing" type. No echo of a pitched sound such as the human voice can change this 
sound's basic frequency (unless moving objects are involved, an option that we 
may safely exclude for ancient observations of echo effects). However, sounds 
usually consist of components that are distributed over a wide frequency spec- 
trum, and which consequently may suffer quite different fates while travelling 
and being reflected. In many environments higher components may remain 
more focused, while low ones get diffracted.?* In such a case, the echo would 
in fact sound higher than the original voice as perceived close to the emitter; 
however, it would do so in a very different way than, say, the note of g sounds 
higher than d a fourth below. The fact that the echo is quoted in order to clar- 
ify the nature of the perceived sound shift of course does not prove that the 
author is indeed talking about a similar kind of pitch shift as may occur in 
echoes. However, it must clearly caution us from rashly presuming that he had 
the "transposing" type in mind. As regards the imitation of the supposed natu- 
ral effect, we may also entertain both options about how it was achieved, since 
the two types of pitch alteration are not readily distinguished by uninformed 
perception: it may have been done either by raising the basic frequency of the 
voice, or perhaps by altering its formants so as to favour the higher partials, 
or both.25 

The author substantiates the observed similarity of sound between echoes 
and imitations of remote voices by associating the former with the notion 
of remoteness, evidently because here the sound travels twice the distance 
between emitter/receiver and reflector. Next he phrases a counterargument, 
from which it would be expected that remote sources are heard at a lower 
pitch. It is based on flawed Aristotelian ballistics, which attributes the down- 
ward trend of trajectories to loss of speed. This argument is not pursued fur- 
ther; evidently it still belongs to the exposition of the problem, elevating it to 
the state of a real conundrum. 


23 Cf. Pr. 19.1. I do not think Jan (1895, 61 and 84) is justified in demanding the sense of 
"those imitating the sound of an echo.” 

24 This principle is already stated by Theophrastus; see below, n. 32. 

25 In phonetics, “formants” are a way of describing the filtering process that takes place 
in the vocal organs and is responsible for the specific timbre of the emitted sound, by 
enhancing certain parts of the sound spectrum while suppressing others. 
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In the sequel, more than one solution is pondered. The first is based on 
a seemingly direct association between volume and pitch in performance: 
striving to imitate a “feeble and thin" voice (&uevyv xoi Aent), the imitators 
are bound to sound high as well, just because low voices do not share these 
characteristics. At first this may seem to confuse pitch and volume; however, 
if we think in terms of timbre more than volume, the author may probably 
be excused. Here the question of what was the context in which the observa- 
tion took place is especially vital. If it was public performance, then imitation 
of far-off voices achieved by lowering the volume would make no sense, as it 
would doubtless jeopardise audibility. Therefore an actor or rhapsode would 
have had to resort to basic frequency and/or formant control, while maintain- 
ing a normal level of loudness. Either technique would likely have been per- 
ceived as "using a higher voice," as our text presupposes. In this case—and 
the author seems to be very much aware of the fact—imitation would have 
been achieved by factors that differ from those inherent in the imitated phe- 
nomenon. As we have seen, this difference may be explained on the basis of 
performance requirements. 

The possibility that imitation is actually achieved by means of the same fac- 
tors that are involved in the natural phenomenon is considered only in a sec- 
ond moment. A lengthy explanation is offered regarding how this would work, 
including a description of sound propagation in general. However, it is not at 
all easy to see what is the supposed mechanism to which the perceived pitch 
alteration is actually attributed. Back in 1989, Andrew Barker interpreted it as 
follows: 


The author apparently means that as the movement travels it is dispersed 
(see the end of the passage), so that an initially broad and unified con- 
tinuum of movement is fragmented into many "thin" ones travelling in 
different directions, and each branching in turn. Then any one stream of 
movement is thinner the further it is from the source, and so, on the pres- 
ent theory, will move more rapidly. (1989, 87 n. 10) 


This model evidently implies that sound accelerates in time, even though it 
eventually loses all inherent energy. I do not deny that such an interpreta- 
tion is possible given the Problems' general admittance of confused notions. 
Nevertheless, I wonder whether the text might be reconciled with a more 
intuitively appealing model, all the more because I think that the quoted 
interpretation is also not entirely plausible on structural and perhaps linguis- 
tic grounds. But let us start with inspecting the internal plausibility of such a 
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model, especially within the context of Book n. Firstly, the idea of accelera- 
tion is hardly reconcilable with that of final exhaustion of internal energy: 
who would conceptualise something suddenly running out of energy which has 
up to then steadily become faster and faster? However, one might have argued 
for acceleration by attributing the virtual loss of sound at a large distance not 
to exhaustion of energy but to dilution below the threshold of perception—in 
the framework of Barker's explanation, by breaking up into streams of move- 
ment which may be quite fast, but are too thin to make an impression on the 
hearing. I cannot see what would have prevented the author from adopting 
such an explanation, if acceleration was what he wanted. Instead, he is ada- 
mant on presuming complete exhaustion: “... until [the sound] dies away— 
which is the same thing as falling in the case of bodies—as soon as the air is 
no longer able to push, in the latter case, the missile, and in the former case, 
the air.” 

Secondly, Pr. 1119 and 20, though resonating closely with 6, clearly do not 
consider acceleration. The two are comparatively short; 20 provides much less 
thorough reflections on the same question as 6, while 19 wonders about the 
closely related question why lower-pitched voices are less audible from far 
away. Both arguments are based on the concept of tenuity in the guise of thin- 
ness, but when it comes to relating thinness to speed, they do so in very differ- 
ent ways. 

In the case of 20, thinness is opposed to speed as another, apparently inde- 
pendent, cause for high pitch. This opens up the way of explaining the sup- 
posed higher pitch of remote voices by thinness alone, separately from any 
consideration of changes in speed. Might we relate such a distinction to the 
difference we have discussed above, between perceived *higher pitch" as estab- 
lished by a higher base frequency (d&0ng < taxurig), as opposed to a relative 
dearth of lower partials (Aentötng)? In any case, the author of 20 seems to pre- 
fer breaking up a unified theory of pitch to assuming an acceleration of sound 
over time. 

Similar conundrums are not encountered in 1119, since this Problem is 
not concerned with a change of pitch. Consequently, thinness and speed 
can appear side by side. The former concept is employed in an entirely naive 
way: "thin" sound reaches further because thin objects are long. Speed, in turn, 
is viewed as a potential additional explanation, since a thin (stream of air) is 
more easily moved.” On top of this, the number-of- impacts theory of sound 


26  Thisis also argued in Pr. 11.16, a variant of the standard explanation for children’s, wom- 
en's, and old men's high voices with special focus on tenuity, including the straightfor- 
ward statement that “a thin voice is high." 
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also creeps in; but this aspect need not concern us here. Instead, we will con- 
sider the argument’s first part in more detail, because its translation involves a 
pitfall that will also be essential for the interpretation of Pr. 11.6 below: 


Ñ dóti Y) Baputépa pwvh mAciw pèv &épa xivet, ovx elc pHxoc 86; TTöppwdev uv 
odv fycxov &xovopev, Blóxt em’ ZAattov nıveitan, £yyó0ev dE AM ov, dóti nAciwv 
hui dnp Tpd¢ TO aladnrnpıov npocnirtei. (901a8-11) 


Is it because the lower-pitched voice moves more air, but not to a long 
distance? Consequently we hear less from afar, because it moves less 
strongly, but more from nearby, because it is a larger amount of air that 
strikes our organ of perception. 


The focus on distance here has led translators to understand the phrase er’ 
éhattov in a spatial sense, "since it is moved less far,’ as more or less but a sty- 
listic variant of o)x eic ufjxoc. However, as far as I see, én’ EAattov does not 
carry a spatial association per se. The expression is widely used as an adverb of 
eAdrrwv, thus becoming the comparative form of en’ oAtyov as well as the oppo- 
site of ¿nì rA£ov, bearing a very generic sense (“to a smaller degree”).?” A closer 
look at the argument confirms this: while a translation involving the notion of 
“moving less far" implies the complete evanescence of low sounds beyond the 
distance in focus, the Problem is actually formulated in terms of hearing better 
(u&Xov) and less well (Yrrov), without questioning the fact of perceptibility 
(€€axovetat) as such. 

A related question, namely “why high-pitched sounds are heard across a 
larger distance than low-pitched sounds are," may follow logically from that 
which is actually posed; in fact the principle that is stated first, and on which 
the explanation is based, may seem to assume so (“moves...not to a long dis- 
tance"). However, in the face of the sequel, even the expression ox eic ufjxoc 
should perhaps be understood along a similar vein as "moves... without a 
strong longitudinal component." Anyway, this is only the basis of the expla- 
nation, not the explanation itself. Therefore the next sentence brings us back 
to the envisaged situation, which, albeit perhaps imaginary, clearly involves 
sounds that are heard and compared in intensity. Here it would be more than 
imprecise to explain the fact that ^we hear less" by referring to the notion that 
"the sound does not travel that far". Only an accurate translation restores the 
full logic to the argument: low-pitched sounds do not have a similar degree 
of longitudinal directedness as high-pitched ones; therefore we perceive them 


27 Cf., among innumerable passages, Pl. Phd. 93b; also, Smyth, Greek Grammar, §1689.3.c. 
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less strongly (fjvxov) from a distance, because the movement of the air is less 
intense (én’ EAatrov).28 

Allinall, here we are presented with an exquisite mix of sound theories that 
were floating around the minds of late Classical and post-Classical thinkers: 
besides the prevalent speed theory, a kind of shape theory makes itself heard 
no less than ideas based on mass and the quite evolved theory of impact fre- 
quency. What we have not found in this passage is the concept of acceleration; 
if anything, it is presumed that the movement of air that constitutes sound 
would decelerate over time. 

So we return to Pr. 1.6. Apart from its conceptual isolation, the proposed 
interpretation by acceleration is also challenged by the structure of the argu- 
ment: such a reading of the main part requires the notion of dispersion into 
smaller and smaller streams, which is only stated towards the end of the text. 
Therefore it would be outright impossible to understand the argument on a 
first reading. However, the main part does include a detailed discussion of the 
physics of sound propagation—but without any hint at the supposed disper- 
sion theory. Maintaining the acceleration interpretation, therefore, appears to 
require the assumption that the author first composed an explanation which 
left out the essential bit, and once noticing this added the core of the argument 
only as an afterthought. But such a notion, even if it were regarded as pos- 
sible, is not supported by the way in which that “afterthought” is actually intro- 
duced. There the concept of dispersion is explicitly intended to explain the 
facts "that to those nearby it is not obvious that the sound becomes lower or 
higher, and generally that it does not behave in a similar way as do weights that 
are thrown." Even though the latter statement might appear general enough, 
it must be significant that this general consideration is introduced only in a 
second moment—which is hardly conceivable if the passage was meant to 
supply the basis for understanding the whole argument. It rather looks like an 
afterthought owed to the recognition that, while the effect of pitch shift from 
a greater distance may be regarded as sufficiently explained, its absence at a 
closer distance still needs to be addressed in order to give a full explanation. 
So much can be gleaned from how the “afterthought” is introduced; the details, 
by contrast, appear very obscure. Why is an inverse pitch shift envisaged at all? 


28 Andrew Barker alerts me to the potentially contradictory explanations by intensity of 
motion for distant sounds on the one hand, and by amount of air for near sounds on the 
other. I think the contradiction is at least mitigated if we interpret the underlying concept 
of “intensity of motion" as being close not so much to our notion of speed, but to that of 
impulse, which depends also on the mass of the moving object. 
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And how would the notion of diffused propagation explain its absence? At any 
rate, I cannot picture how this might presumably work out on the basis of an 
acceleration theory. 

Finally, I am also unable to see how the acceleration hypothesis might be 
comfortably reconciled with the author's conviction, stated between the main 
argument and the afterthought, that the given explanation is essentially ana- 
logous to that concerning the high voices of children and ill people. Though 
variants of that question are discussed over and over again, acceleration never 
plays a role: the higher speed of a lower mass is always envisaged to be created 
at the start, together with the sound. 

So we must finally turn to the core of the main argument, where the author 
sets out to explain the alleged upwards pitch shift occurring at some distance. 
The actual explanation is preceded by a meticulous description of the mecha- 
nism of sound propagation, and how it differs from the movement of a missile. 
It is introduced by the phrase aittov de ötı ó &hp 6 Pepönevog motet tòv böpov (“the 
reason is that it is the moving air that produces the sound"), which signals, 
in combination with the following description, that the explanation will be 
found in the particular properties of this kind of movement (as opposed to the 
movement of solid bodies through the air). Presumably this contrast, which 
pervades much of the text including the afterthought, is exploited because a 
moving body is generally expected to maintain its properties; therefore the 
modification of a property of a moving entity is put down to the fact that this 
entity is not a body, and what moves is not a substance. Instead, the coherence 
of the phenomenon is warranted by continuous propagation of movement 
from “one air" to “the next.”?? This is all very clear, but regarding the underly- 
ing question, it is only preparatory. The real argument is reduced to a single 
sentence, which is immediately followed by the concluding statement to the 
effect that the proof is considered complete, and then a brief notice that sup- 
plements a proposition that this proof had used implicitly: xoi np@tov eAdrrw 
därrov pèv xivettou, em’ dAtyov dé. 510 nöppw òkútepar xal Aem tócepou at pwval. 
TO yàp 0ávcov òk, Worep xoi dinmöpnreaı. The first sentence will need detailed 


29  Ithink we need to excise the second article in ý pėv yàp pwvn yivetat [ý] auvexns depos 
wdounevou bx’ &époc, both improving the style and rescuing the sense: “sound becomes 
continuous because air is always pushed by air" (so also Mayhew’s translation, in spite of 
his text) instead of “the continuous sound is created when air is always pushed by air" The 
latter makes no sense since the present argument is not concerned with the continuity 
of sound over time, as opposed to brief or intermittent sound, but with the continuity of 
transmission of (however brief) a sound. 
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discussion, since almost every word in it is problematic.?? The rest is readily 
translated: "Therefore voices are higher and thinner from afar. For high pitch is 
related to greater speed—a question we have already treated.” 

So what is it that justifies the author's "therefore"? IIpóxov (“at first") might 
qualify either éAdttw (“what is at first smaller/less") or the entire sentence. 
Since an increase of mass seems out of the question, it must be the latter. 
'EAattw might mean "something rather small” or “a smaller part,” or "less." With 
regard to et’ dAtyov, finally, much the same holds true as has been established 
above about Er’ éhattov: although some translators have taken it to mean “over 
a short(er) distance" or “for a short time,” its basic sense is something like “not 
much." Again, this correct sense is clearly required by the argument: if the 
thing that travels fast does not travel far, while pitch is associated with speed, 
then the obvious conclusion would be exactly contrary to what is intended. 
The argument therefore appears to presuppose that being faster also means 
travelling further—this is an intuitive assumption, and I do not see in what 
other way the implied connection between the notions of speed (@&ttov) and 
distance (nöppw) might be construed. 

In any case, én’ dAtyov unambiguously qualifies xwvettat and would therefore 
most naturally describe some kind of intensity of the sound's motion. This is 
however set in opposition to its speed (d&trov uév.. . ém’ OAtyov de). Both these 
supposed physical aspects are addressed in the conclusion: the voices are per- 
ceived as ó£ócepot (“higher”), because the movement is faster, but at the same 
time as Aentötepaı ("thinner"), because it is less vigorous. The reason for this 
lack of intensity in spite of higher speed must be sought in the term &Aattw: 
since a smaller quantity of moving substance is involved, the resulting sound is 
not perceived as full. Thus the sentence might be translated roughly as follows: 
"And at first a smaller part moves faster, though not very strongly." 

So far I have tried to establish aspects of what the text of Pr. 1.6 ought to 
intend to say, assuming that its author was not completely careless or crazy, 
either failing to notice that the argument backfires or losing sight of the 


30 Jan (1895, 62) suggested changing np&tov EAdTtw to mpd toô Anyew, attributing to the 
author the notion that a missile is (especially?!) fast at the moment when it hits the 
ground. I cannot see how such a view might even accomodate the comparative @éttov. 

31 Cf. e.g. Arist. DA 420a30—31: TÒ uEv ydp OEL xwvet thv aladnaıw Ev öAlyw xpóvo Ertl TOAD, TO SE 
Bapd ev TOAA® en’ OAtyov. Generally, for actions that may differ in intensity, én’ dAtyov usu- 
ally refers to intensity; if there is no possible difference in intensity per unit of time, it 
specifies duration. Applied to movements, lack of intensity may of course imply a shorter 
distance, if the verb carries the notion of directed movement (cf. eni nA&ov pépetat in 
Pr.11.47.904b10). Correctly Jan (1895, 62): paulisper. 
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question he was trying to answer. Regarding the first possibility, his careful 
and lucid exposition of the physics of sound propagation makes me quite 
confident that he would have noticed an all too blatant contradiction. The 
second option is less easily dismissed: if we assume that the idea of pitch 
alteration momentarily escaped the writers mind, he might inadvertently 
have given an answer to the much easier question of “why do higher pitches 
carry further?"—namely, because small things travel faster. However, since the 
next sentence restates exactly the original question, such a slip of mind seems 
rather unlikely. Moreover, the notion of “smallness” would turn up without any 
motivation. Finally, and probably most importantly, such an answer would not 
have required the whole excursus on propagation physics at all. On balance, it 
seems likely that the author wanted to say pretty much what we have estab- 
lished: that the low-pitched bulk of a sound does not travel as far as the small 
and therefore fast and high-pitched parts. 

If this is true, there is a bit more to it than we find in other Peripatetic reflec- 
tions on sound, even though little of it is developed further or even expressed. 
If indeed the given model entails that a small part of the original voice is fast 
enough to travel further, while a slower mass is mostly perceptible in the vicin- 
ity of the source, the latter being responsible for the lower pitch that dom- 
inates there, the former for the higher pitch heard further away, this means 
that sound is conceptualised as consisting of components. These components 
effectively carry different pitches, and would correspond to a sort of compo- 
nents of the original sound-producing event, perhaps associated with moving 
masses of different sizes. Such a theory would appear quite modern, not unlike 
an analysis of sound spectra. Are we happy to attribute such a conception to 
an ancient author? And is it a good idea to derive such an edifice of thought 
mostly from a single sentence? 

I would tend to answer those questions negatively—were it not for the fact 
that the suggested interpretation may also shed light on the obscure sentences 
that I have termed above the “afterthought.” This “afterthought” is separated 
from the preceding conclusion by the observation that the established expla- 
nation draws on the same cause that is also responsible for the fact that chil- 
dren and ill people sound higher than adult men and healthy folk. We have 
discussed the accepted Peripatetic explanation for this above; apparently the 
parallel noticed by the author involves the association of a larger quantity of 
air, low pitch and some perceptual combination of higher volume and fuller 
timbre on the one hand, and a smaller quantity of air, high pitch, and a feeble 
sound on the other. This is immediately followed by the “afterthought”: the 
author finds it necessary to establish a reason why no pitch shift is experienced 
close to the source of sound, and links this with another clarification about 
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the general dissimilarity of sound propagation and the movement of a mis- 
sile. It is clear enough what this difference is—the missile has a single point of 
impact while sound strikes everything around, and, again, in the case of sound 
itis only the impulse that moves through space, not an actual projectile of air. 
However, it is not so easy to establish how this difference would bear on the 
question why nearby listeners do not perceive pitch shifts, and even less so 
why, suddenly, a downward shift is even envisaged as an option that needs to 
be excluded. 

However, once we are prepared to accept that the author was imagining 
sound as being composed of various components, the question makes sense: 
in such a scenario one might expect that a listener who is close to the source 
of the sound perceives it sometimes as higher-pitched, sometimes as lower, 
depending on which of those components happen to hit her ear. However, our 
author argues, this is not the case because all these components experience 
that strong diffraction that is typical of sound, so that in the vicinity of the 
source they will all reach all points.?? Only when the lower components have 
trailed off, at some distance, will the compound nature of sound have a notice- 
able effect. 

I can see no other explanation that makes satisfactory sense of Pr. 11.6, as it 
stands. Other options would reduce it not so much to a slightly garbled piece of 
mildly confused reasoning— something we do not find very problematic in the 
field of Problems studies—but effectively to a completely nonsensical whole 
that happens to contain quite intelligent points in detail. 

What remains puzzling is the fact that the principle on which the present 
explanation is grounded is not explicitly stated. Would the author have taken 


32 The concept resonates with the principle stated by Theophrastus, fr. 716.88-100 
FHS&G:... eneiön) 6 pev d&d¢ Y]yoc mpóoc pâMov qépecot xal dvo ó Sè Bapùç mépi nat’ toov 
ÂM ov. ... eis t&v yap ó Bapds qOóyyoc dumveiran nepıe, 6 86 dEdo mpóct Ñ eis 8 Bıaleron 6 
@deyyönevos (“... since a higher timbre moves rather forward and upwards, but a lower 
rather everywhere around in an even manner....A low note arrives at every place around, 
but a high one straight ahead or wherever the emitter compels it to go"). Starting from 
this principle, it would have been possible to give straightforward reasons for variations 
of Pr. 11.6: when evaluating directed voices, higher ones would be perceptible at a greater 
distance; or, embracing the idea of components of sound, a voice directed at a particular 
listener would sound higher at some distance once the lower components are reduced by 
diffraction in all other directions—which might have amounted to a correct explanation 
of an actual phenomenon. However, though Theophrastus' comment proves that respec- 
tive ideas were current in Peripatetic circles, his focus is on disproving a quantifiable 
nature of pitch, which makes his approach incompatible with the physical framework 
adopted in the Problems. 
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it for granted? If so, he can hardly be excused for making his reasoning so dif- 
ficult to follow: after all, our sources do not convey the impression that the 
idea of sound consisting of components belonged to the clichés of Peripatetic 
physics. On the other hand, I think it is indeed possible to trace down similar 
thoughts in other texts. Even more interestingly, also in these cases they are 
tacitly assumed rather than spelled out as principles. 

Firstly, the notion of a mixture of sounds was of course familiar to ancient 
thinkers. Apart from the everyday experience of a multitude of different noises 
impinging themselves simultaneously on our hearing,?? it is especially the 
intentional simultaneity of musical notes that attracted interest. Of special 
relevance is the observation that while discordant notes appear to maintain 
their individuality when played together, in the case of concords a pair of 
notes blends into something that is perceived as a single entity.?* The proposed 
interpretation of Pr. 11.6 would entail an inverted notion: what is perceived as a 
single voice or even “note” may in fact comprise several components.?® 

This is the stance that the author of De audibilibus seems to take, where the 
properties of certain sounds are explained as arising from interactions between 
more than one component (which may have taken different paths through a 
solid material). As Andrew Barker has argued convincingly, the idea of a com- 
ponent which is not identical with the full sound is generally associated here 
with the term 7jxoc.26 A likely cause for this terminology may have been the fact 


33 Cf. Aud. 801b15—19 on mutual obscuration of sounds, leading for instance to reduced com- 
prehensibility of texts uttered by several people at once. 

34 The idea seems to appear as early as Archytas, to whom is ascribed the explicit notion that 
consonances are perceived as a single p8öyyos, a word that was to become the standard 
term for “musical note" (Porph. in Ptol., p. 104.1213 Düring: £vóc qOóyyou ylveodaı Kata TAS 
cupepovtac THY avc TH àxoĝ). For the late fourth century, cf. Sect. can. p. 149.17-24 Jan 
(xoc pèv cunpwvous ulav xpácty THV EE Aupoiv noLoövrac); Aud. 801b19-21; 803b40—80448. 

35 Arelated idea may have been pursued by the author of Pr. 19.42, whose first part seems 
to entertain the hypothesis that the decaying sound of a note might be perceived as drop- 
ping to the lower octave; cf. the notes in Barker (1989, 96). This would amount to the 
recognition of subharmonics as (at least psychological) components of a sound. 

36 Barker, “On De audibilibus 801b-803b,' an unpublished lecture delivered at the Seminar 
on Ancient Greek Music at the Ionian University, Corfu, July 2009, writes: ^where the 
notion of a mixture of sounds or the modification of one sound by another is in play, 
when both the ingredients disappear in the mixture they are both called yot, and when 
there is one dominant element and the other modifies it... only the dominant sound is 
called a qov/ or a pöyyos, and the modifying element is always called an joc. . . . we have 
seen that in at least the great majority of cases the word ?jyoc is not used interchangeably 
with nouns such as gwvy and q6yyoc, and in particular that it is used in a special way 
in cases where the sound that arrives at our ears is made up from two different acoustic 
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that the empirical basis for the notion of such components was the tactile per- 
ception of vibrations in sound-generating objects,?” which chimed in with the 
semantic field of ?jyoc, a term associated particularly with resonance, reverber- 
ation and sympathetic vibration. Once more, the details need not concern us. 
What is important is that the author of De audibilibus bases his arguments on 
the assumption that a single sound or voice (pwvy/p8dyyoc) is often composed 
from more than one element, while he does not regard it as necessary to dis- 
cuss or explain this assumption. In fact such composite voices are conceived 
analogously to simultaneous sounds, such as the consonances.?9 

The main difference between the arguments of De audibilibus and Pr. 11.6 
is that the latter appears to allow for differently pitched components of a 
single voice, while the former applies the principle mainly to matters of tim- 
bre, in accordance with its focus on different qualities of sounds—though 
still acknowledging that more or less the same mechanism is as work when 
different pitches blend into a single experience. The proximity of concepts 
between the treatise and Pr. 11.6 is not surprising, given that the works share 
other aspects of sound physics as well. In De audibilibus it is not only taken 
for granted that pitch is caused by speed, but the transmission of sound is 
described by the familiar phrase of cei yap 6 Erepog dp xov Erepov xtvàv (“always 
one air moving the other") (803b29-30), and the notions of “high” and “thin” 
appear closely linked (80421214, âM ov òtvtépa . . . xai Aentotépa), though def- 
initely not equated with each other (803b18-32). 

It seems, after all, that the proposed interpretation of the argument of 
Pr. 1.6 contains only ingredients that are attested exactly in the intellectal 
milieu in which Peripatetic writings were originally conceived, and which 
would also have been available to any later redactor standing in the same tra- 
dition. Even so, and even if this interpretation is accepted, I think it would 
go much too far to attribute to its author the clear conception that any kind 
of sound potentially comprises variously pitched components. Assuming that 


components." Cf. also Barker (2002, 24 n. 4). The following discussion is greatly indebted 
to Barker's exposition. 

37 Mentioned in Theophrastus, fr. 716.91-98 FSH&G. 

38 | CfÉ801b15-z1, where a similar mechanism is proposed for the effects of instruments play- 
ing together (ouyxeiodaı tag Pwväs Ind vàv étépwy), of notes sounding in consonance 
(djpoxépouc droxpürteo0ot toù Yjyouc dm’ AMyYAwv), and of musical instruments with 
some kind of resonator attached (tà xaAxela xai xépata cuvyxobvta noie? Tobs And t&v 
öpydvwv pðóyyovç «d»coqpsotépouc); note that different instruments are ascribed complete 
gwvai, while the blended sound of consonances (imagined as played on a single instru- 
ment) consists of Yyoı, as do individual notes blurred by resonators: ouv-nxo-Övra. For 
cupuqoviot composed of 7x01, cf. also 803b32-804a8. 
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something of this sort lingered in the back of his mind is perhaps the only 
way to make some sense—and not the worst—of the text. However, even if 
the nature of the Problem may have guided our writer towards an unusually 
felicitous synthesis of pre-fabricated concepts and argumentative strategies, 
creating an original and perhaps even accurate explanation of a presumed 
phenomenon, the lack of emphasis exactly on the most original points con- 
veys the impression that whoever conceived this synthesis was anything but 
aware of its potential. 
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CHAPTER 9 


Understanding Odours in Problemata 12-13: 
Peripatetic Problems Concerning the Elusive 
Sense of Smell 


Han Baltussen 


How many questions does it take to understand the sense of smell? Books 
12-13, dedicated to odours in the pseudo-Aristotelian Problemata, entitled dca 
Tepi TÀ £008», and dow nepi tà duowön, seem to suggest at least twenty-five. But 
such an assessment would be overstating the intent and outcomes of these 
short sets of "Q&A" dramatically. As we will see, one hardly gains a comprehen- 
sive and thorough understanding of smell and odours from these books. Much 
is assumed or not articulated, even more not covered. The questions asked in 
the Problemata refract a scattered set of issues, which to us seem of variable 
quality and relevance: why ask about the effect of the rainbow on fragrance in 
trees? Should one ask why fragrant plants are diuretic? The apparent random- 
ness of choice and sequence of the questions will baffle a first-time reader, 
while further analysis will not dispel all mysteries. For a proper understanding 
of the work it is important that we do not consider these books (or the work) 
an Aristotelian treatise in the normal sense of the word: it clearly does not have 
a sustained argument, is far from comprehensive, and even lacks clear state- 
ment of aim or purpose. 

That is not to say that the work does not have an underlying coherence 
in philosophical outlook or a broadly thematic organisation. In outline the 
38 books present a thematic arrangement that is Aristotelian. It is within the 
books that structure and coherence are far from flawless. The primary aim of 
this paper is to examine the content and structure of the two books, in par- 
ticular the theoretical positions on the sense of smell and odours in Pr. 12-13 
in order to assess their relationship to early Peripatetic doctrine. One reason 
to compare them to the first scholarchs (Aristotle, Theophrastus, and Strato) 
is that the overall work is generally considered to derive its content from their 
works. Although the exact purpose of the work (assuming it has one, and only 


1 Well outlined in Mayhew (2011, xxiii): the issues concern “authorship and date, purpose, 
organisation, sources and influences, connections" which the present volume is beginning to 


answer. 
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one)is still not fully grasped, the problemata can be safely regarded as exercises 
of some kind developed in a teaching context of the Lyceum.? Another reason 
is that we have some excellent comparative material in the form of Aristotle's 
fundamental discussion of the sense of smell in De sensu 5 and the analysis 
of its features in Theophrastus' On Odours (De odoribus) as well as his plant 
studies.? This does not mean that I will as a matter of course assume that the 
Problemata always constitute a response to Aristotle or Theophrastus, or are 
based on these; in other words, we should not off-hand consider the latter as 
"sources" for the problems.^ It is true that Pr. 12-13 conform to various doctri- 
nal positions in the works from the early Peripatetics.5 Yet while the underlying 
assumptions in Pr. 12-13 can often be paralleled with claims found in Aristotle 
and Theophrastus, there are also discrepancies. Some issues remain in certain 
questions and answers and the perspective implied, so we will do well not to 
prejudge the matter before a thorough examination of the two books. 

The question of how to approach the original motivation of the work 
as one driven by views expressed in Aristotle's (and Theophrastus") writings 
will assist in considering the question whether their works were "sources" 
for the Problemata.® That the first Loeb translator Hett should characterize 
some of the questions and answers dismissively as “childish and inconsequen- 
tial" betrays his own prejudice about what the works of the Peripatos can or 


2 Flashar (1962, 551 ff.) and n. 6 below. Cf. DL 5.47-48 which lists three titles of books on prob- 
lemata for Theophrastus, a clear sign that the practice continued. See also chs. 1 and 2 in the 
present volume. 

3 The Investigation into Plants (Historia Plantarum = HP) and Explanations of Plants (Causis 
plantarum = cp) include many comments on odorous qualities. For Aristotle I use Flashar 
(1962); for Theophrastus, De odoribus Hort (1926) and Eigler and Wóhrle (1993), and for the 
Problemata Hett (1970) and Mayhew (2011). For Strato I use the new edition by Sharples 
(2011). 

4 This is what Mayhew (2011) seems to be doing in the notes of his edition and translation, 
perhaps following Flashar (1962), e.g. 552 “die gemeinsame Quelle für alle vier Probleme ist 
Theophr., De caus. plant. vi 171 und Od. 13.” and passim. I would prefer to regard them as 
comparable materials, since the provenance of these ideas cannot be established with cer- 
tainty and thus comments remain speculative. 

5 The “empirical and materialistic approach" has even been connected to Strato, the successor 
to Theophrastus (Sharples 1993, 28 agreeing, with reservations, with Marenghi 1991, who fol- 
lows Gercke and Flashar). This also affects the post-Theophrastean dating of the work; see 
Flashar (1962, 356). 

6 Mayhew (20n, xxi-xxii); Flashar (1962, 344): “Alle diese Besonderheiten [i.e. several answers, 
repetitions, corrections etc.] lassen sich am zwangslosesten durch die Annahme erkláren, 
daß die Form der Probl. aus der lebendigen Schuldiskussion stammt.” 
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should be like." If, however, we allow for a more generous stance, which does 
not misjudge or over-interpret their peculiar nature, we can go along with 
the position that they seem to have originated in the oral environment of the 
Lyceum, recording over time the questions about generally held views—even 
folklore beliefs—which could trigger further discussion.® As Sharples put it, 
“what motivates the discussion is intellectual curiosity"? The nature of many 
questions—random, naive or even silly to us—at best suggests an exploration 
of any possible question with regard to a topic, and at worst, a badly arranged 
and poorly understood version of Peripatetic doctrine for which we happen to 
have the “correct” version. Neither of these interpretations is really satisfactory. 
The least we can say is that they are most likely a record of uncensored ask- 
ing (and answering) of questions, which belong to a pre-scientific age where 
the pedagogical purpose may have been to train students' minds in consider- 
ing every aspect of a problem under scrutiny. Such a perspective would fit the 
dialectical tradition of working through paradoxa and aporiai, puzzling facts 
and statements which raise questions, because they may go against our expec- 
tation or intuitions about the state of the world.!? That the probléma format 
was not just an exercise, but a practical training, a preparation for the study of 
existing ideas and theories is clear from the list of Aristotle's works, in which at 
DL 5.26 we find the title npoßAnnoata Ex tod Anpoxpirou B' ("Problems from the 
work of Democritus, 2 books"). This suggests that probléma questions could 
also be extracted from the philosophy of a predecessor." Clearly his work led 
to extensive questioning of a theory (two books), which from a Peripatetic per- 
spective was intrinsically problematic (no pun intended). But the discrepan- 
cies between Aristotelian allusions to a work of Problémata and the preserved 
work also indicate that the one Aristotle has in mind is not the one we are 


7 Hett (1970, xii). 

8 Mayhew (2011, xvi) also makes the point about accumulation over time, but does not com- 
ment on guvaywyy. My concern is to explain its use, esp. in the genitive form. 

9 Sharples (2006, 22). 

10 Cf. Flashar (1962, 343): “damit ist zugleich die Aufgabe gestellt, das scheinbar Paradoxe 
und Sinnwidrige als sinnvoll zu erweisen". 

11 DL 5.26 (best new edition for DL is Dorandi (2013)). Flashar (1962, 302) notes that the first 
reference to problemata is connected to Democritus, works with titles beginning with 
aitiaı (see 68Brib-iik DK). On Democritus and the Problemata, see ch. 2 in the present 
collection. 
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examining here.!? But we should not forget that Theophrastus' list of works 
also presents a npoßAnpdtwv auvaywyns.!3 

I would like to make one further observation about the nature of the col- 
lection. The fact that the manuscripts (e.g. Paris. gr. 2036, ır) transmit the 
keyword of the title "Apıorot&Xoug puowd npoßAnnara xat el8oc cuvaywyne 
(“physical problems of a collection by kind”) may suggest an organizational 
activity of a date later than its composition, since in a philosophical context 
cuvaywyn is almost without fail used for a retrospective collection of argu- 
ments or views without much creative input.!* The difference between two 
other arrangements of problemata is also striking (Mayhew 20n, xix): DL 5.26 
[no. 121] seems to refer to “physical problems arranged by element" (voixðv 
vgoBAvu&cov xatà otoyetov), i.e. alphabetically, and Arist. Mete. 363a21-25 has 
xatà uépoc “by specific part/feature" (as opposed to general/generic feature, 
xatà yévoc).!5 One can hardly avoid the conclusion that these are two different 
works, arranged according to two very different principles.!6 


1 Topic and Argumentative Style in Pr. 12 and 13" 


Pr.12 and 13 come after the book on the voice (11) and before the book on mix- 
tures (14).18 They offer a small set of puzzles on quite specific aspects of “good” 


12 _ Flashar (1962, 304-305) discusses some secure references to the real work (“Die sicher- 
sten Zeugnisse der echten Probl.”). A close correspondence like the one between 958b14, 
959a15, and Arist. Metaph. A.6.101a32-34 must then be explained by assuming an overlap 
between the two works on Problémata. 

13 DL 5.45: Collection of Problems in five books (a' B’ y' 8' &'). 

14 Eg, Athen. Deipn. 13.6.3 (Hippias), DL 5.24 Texvav cuvaywyy a’ B' (Aristotle), 5.25 
Zuvaywyns a’ B'; 5.43 TÀv Atoyévouc cuvaywyy a’, 5.47 Adywv ovvaywyh o (Theophrastus). 
Cf. Mansfeld & Runia (1997), 132. Flashar calls this type of collection *unproductive[r] Art 
von Sammeln" (1962: 357). 

15 Note that Mayhew (201, xix) translates "alphabetically" and “according to part" respec- 
tively. Flashar (1962, 310-11) points out that xoà ototyetov may mean (1) a systematic 
arrangement, as Usener has argued for Theophrastus' work on laws (which he rejects), or 
(2) “according to the letters of the alphabet" as letters, not numbers (“als Buchstaben, nicht 
als Zahlen"). 

16 Similar conclusion in Flashar (1962, 310-15). 

17 This section summarises only the main features for Pr. 12-13. For a lengthy discussion of 
the whole work, see Flashar (1962, 297 ff.), esp. on form (341-46), language (347-56). 

18 This sequence is partially Aristotelian (see below n.24), although books 31-33 (eyes, ears, 
nose) conform more closely to the one in DA 2.6-10 and Sens. 3-6. 
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(ev-) and “bad” (8vc-) smells.!? I use the word “puzzles” advisedly here, because 
strictly speaking Peripatetic npoßAnuota are questions of a very specific kind: 
each question as a rule opens with òà ti (^why?") and next offers bifurcated (or 
sometimes even trifurcated) answers in which different possible explanations 
are explored, as a rule with the disjunctive pair vócepov .. . ý (. .. 5)? the sec- 
ond (or last) option often seems to be preferred, but there is no clear indication 
of the level of commitment to the answer. In books 12-13 this pattern still holds 
in broad terms, although on occasion the preference is not so clear, mainly 
because only one option is offered (see below). 

As a technical term, npoßArpa is used in Aristotle's dialectical treatise, 
Topics, in which it is at the core of what the work is recording and analysing.?! 
It is significant that among the crucial questions which Aristotle defined for 
scientific research in APo. 2.1, the 8tà ti question is the second (asking about 
the cause i.e. “why?”, “for what reason?") after the question of fact (whether 
something is the case or not) and before the question of existence, and the 
question of essence.?? He declares the answer to each question to belong to 
four kinds of knowledge. In the Problemata we will find that the existence of a 
thing is often simply assumed, while the focus is on the “why.” 

It will be useful to give some historical context by setting out a few points 
on the existing explanations for the sense of smell. In the archaic period these 
were tentative at best, and speculative or fantastical at worst.?? Like today, 
smells were probably amongst the most mysterious of sensory phenomena. 
Knowledge about them drew on everyday life experience and perception, but, 
because smells are present yet invisible, explaining and understanding what 
could not be seen proved a real challenge. As time progressed, explanatory 
proposals became more daring, but never empirically tested. 


19 Other places where smell and odours are briefly discussed are 2.13 (unguents and the 
smell of sweat), 7.6 (smell in irrational animals), 10.18 & 54 (sneezing), 28.7 (taste/touch 
and self-control), 33.10 & 15 (sneezing). 

20 Hashar (1962, 299). 

21 Dialectical reasoning was primarily about problémata (Top. 1.4.101b16f.; cf. SE 183a38 nepi 
tod mpoBAnLatoc). See Baltussen (2000, 34-35). For its formal aspect see Flashar (1962, 
341-46, esp. 343). I accept Mayhew's suggestion (2011, xxi) that the various cross-refer- 
ences in the Aristotelian corpus can be explained by assuming that the work started as 
Aristotle's (see above text to n. 6) and was subsequently expanded by his followers. 

22 Mayhew (20n, xxii) raises this point but does not make a connection with the types of 
question in APo. See on this esp. Mansfeld (1990, 3205-208) for its relevance to collections 
of doxai and problems in the Peripatetic and doxographical traditions. 

23 In my general characterisation of the topic I make use of my Baltussen (forthcoming 
2014). 
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In Homeric times only two types of odour were distinguished (pleas- 
ant, dutmé, and unpleasant, odmé; e.g. Od. 12.369; 17.270), an indication that 
the understanding of the nature of smell was rather vague. The so-called 
Presocratics, better described as natural philosophers (phusikoi), went beyond 
this binary assessment, but their explanations remained highly speculative.?* 
Much of the surviving evidence needs to be considered carefully, since its 
nature and objectives are not uniform. Here we have to avoid anachronis- 
tic assumptions about what the auteurs of the problems were doing: their 
questioning is far removed from the "scientific papers" which Aristotle and 
Theophrastus produced in natural and cognitive science. Plato's attempt 
at explaining the sense of smell was novel in some ways, but criticised by 
Aristotle and Theophrastus.” One cannot deny that Aristotle was the first to 
offer a truly empirical and systematic study and explanation of the senses. But 
then, Plato's primary interest was not in physics, but in acquiring knowledge of 
the metaphysical foundations that informed it. 

The Aristotelian explanation of smell relies on two basic notions, which he 
developed in the context of his physics and ethics: the notion of compatibility 
and the dual notions of potentiality and actuality.?$ The first idea works on the 
assumption that sense perception occurs between an organ and sense objects 
because they are naturally attuned to each other (a sign of Aristotle's episte- 
mological optimism), but that for the process of sensation to take place—i.e. 
recognition of the object by the appropriate organ—an adjustment of the one 
to the other may be necessary; this is often described in terms of potentiality. 

This is the second aspect (the notions of potentiality and actuality), which 
constitutes an attempt to bridge the cognitive "gap" between organ and 
sense object. His crucial position in his account of smell on how we perceive 
odours is stated at De sensu 5, where Aristotle defines smell according to the 
two properties which also occur in earlier theories; pleasant (e.g. flowers) and 


24 Our main source is Theophrastus' De sensu (Diels Doxographi 1879: 499—527; Stratton 
1917). 

25 Plato offers an account in the tradition of natural philosophy at Tim. 66d-67a. His the- 
ory was labelled “unconvincing” by Cornford in his commentary on the Timaeus (1956, 
274). Aristotle's critique is found in DA 420a29-30, 421a26—27; 422b10 ff.; Sens. 437bu, 15; 
443b17-18; Theophrastus presents his critical evaluation of Plato's views in several places, 
esp. Sens. 89-90 and CP 6.1.4-5. 

26 In what follows I am guided by the excellent analysis in Johansen (1996). It is important 
to note that our sources for theories of Presocratics are mostly Peripatetic, which is clear 
especially in the way in which they have been coloured by the model that assumes a 
Peripatetic hierarchy of senses: 1. vision, 2. hearing, 3. smell, 4. taste, 5. touch. See e.g. 
Theophrastus Sens. 4, 7, 9, 25. 
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unpleasant (e.g. fumes of charcoal 444b30-445a1).?7 Basically smell is caused 
by the dry part of taste. Because perception is a process of change (hence part 
of physics) whereby “an agent acts on a patient"? the ensuing interaction 
leads to assimilation of agent and patient (DA 2.5.4183 ff.): here the potential- 
ity of the agent to become like the patient (and vice versa) depends on the 
nature of each. Aristotle explained the transmission of the olfactory informa- 
tion from the point of origin to the sense organ as follows. He suggested that 
odours move from, say, a flower to the nose by way of a medium, air. Thus he 
tried to guarantee the delivery of reliable information: the notion of continu- 
ous contact seems to underlie this mechanism, because otherwise he could 
not imagine how the information could cross a certain distance. The medium 
also accounts for distortion, since it operates as a kind of filter ("the moist, 
whether in air or in water, should imbibe the influence of, and have effects 
wrought in it by, the sapid dryness,’ Sens. 443b4-9; for colours and a medium, 
cf. Strato fr. 64 Sharples). It is important to note that Aristotle rejected the ema- 
nation theory of smell (Sens. 5), which makes its appearance in Theophrastus 
De sensu 9 unusual.?9 


2 Olfactory Problémata and Aristotelian Dogma 


That the two books under review here divide the question into pleasant (Pr. 12) 
and unpleasant odours (Pr. 13) suggests that, like today, the sense of smell oper- 
ates along a very rough scale between the extremes of repulsion and attraction. 
These are vague notions which are culturally determined: one outcome of our 
investigation will be that in the Problemata we will learn something about the 
olfactory sensitivities of classical Greece. 

The introductory comments on books 12-13 have probably confirmed the 
impression that these books give a random series of questions.?? But such an 
approach may well betray a false expectation: how much organisation can we 
expect from a collection (svvaywyń) of this kind? At least all sections relate 
thematically to odours and the mechanism of smell. One must dig a little 


27 As Johansen (1996, 6) points out, this is not quite what one expects after reading DA 2.9. 

28 Johansen (1996, 2). 

29 It seems to have the support of Theophrastus. Cf. Mayhew (2011, 405); Sharples (1993, 29). 
Sharples also points to the problematic passage in Sens. 9 on Empedocles which has been 
explained by Sedley (1985) as having a different focus. See also Sharples (1985). 

30 X Already Flashar notes there is no obvious structure or sequence, “kein klar gegliederter 
Aufbau" (1962, 551). 
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deeper to uncover the Aristotelian assumptions underlying the argumentative 
explorations and moves, and to find signs of organisational intent and doctri- 
nal allegiances. 

On closer inspection, the two books on odours exhibit a comfortable close- 
ness to several Aristotelian doctrines, but, as Mayhew has pointed out, the best 
textual parallels tend to come from the works of Theophrastus (Od., cp, Sens.). 
In this section I will point to some doctrinal links between the Problemata 
and Peripatetic doctrine on smell and odours, while commenting on structure 
and themes in Pr. 12-13. One significant deviation from Aristotle's view is that 
Pr. 12-13 and Theophrastus seem to support an emanation theory of odour, in 
which particles emanate from objects, slowly depleting their bulk.?! 

In Book 12 the sequence of points raised roughly goes from the relation 
of odours to distance, cold, the rainbow, spices and roses; to the question 
whether odour is vapour or smoke; to fragrance and diuretic effects; and the 
difference in fragrance between mixed and unmixed wine.?? The division into 
“pleasant” (here tà edwön) and “unpleasant” (tà duowön) is, as we already saw, 
quite traditional.?3 This perspective continued to guide philosophical analysis 
from Homer down to at least Plato (Tim. 67a, “the only clear distinction to be 
drawn is twofold: the pleasant and the unpleasant"). Aristotle also uses it as 
a rough outline, but as explained in the previous section, his analysis adopts 
further criteria which offer several refinements to the existing models.3^ 

Several general principles of explanation inform the questions and suggested 
answers, but they remain unarticulated. Many of the ideas employ a mechani- 
cal and materialistic explanation of smell: thus Pr. 13.2 connects intensity of 
smell to "bits of earth" coming away with smell, causing a less pleasant smell 
closer to the source. This idea suggests that an earthy emanation is the cause of 
bad odour and that the intensity of an odour is inversely proportionate to the 
distance between observer and the source of odour. Aristotle mentions some- 
thing similar at DA 421b9-12, but Theophrastus offers the more secure parallel 
for this idea (cP 6.17 and Od. 12-13). 


31 Cf. Mayhew (2011, 405); cf. Sharples (1993, 29). 

32  Iparaphrase Mayhew (20n, 405). 

33 Already found in Homer (dutmé vs. od mé). Examples at Od. 12.369; 17.270. Note, however, 
that odmé is occasionally also used for "pleasant, e.g. Od. 5.59 and 9.210, so that aütme 
and odmé are not always opposites. See also Kórner (1932). 

34 His use ofa “golden mean" between extremes (originally in ethics, where virtues are ide- 
ally between the extremes of excess and deficiency) is meant to describe the ideal case, 
but it does not work well because the extremes are not as clear as in other senses. 
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Pr. 12.3 (on the effect of the rainbow on the scent of trees?? on which see 
below) connects sweet scent with moistness, while water is declared crucial 
for smell to occur at all (906b25); it also talks about concoction (7épt¢), which 
in the biological works of Aristotle and botanical works of Theophrastus refers 
to the process in which innate heat "concocts" or thickens fluids, leading to 
the softening or ripening of fruits, or to dried-up residues.?6 Pr. 12.5 connects 
smell with things being in motion (cf. 13.12), and 12.6 to cold and the dimi- 
nution of smells in winter, which is then also linked to motion (cold leads to 
less motion). Incidentally, 12.11 might just as well have been in book 13: it asks 
^why do spices have a more acrid odour when they are burned on ashes than 
on fire?" Thus we see how the main doctrinal components in book 12 assume 
some basic elements of physical and physiological theory in the Peripatos. 

Pr. 12.12 discusses one medical topic which seems to have been a com- 
mon talking point among educated men: the diuretic qualities of certain 
substances.3 In the Table Talks (Deipnosophists) of the polymath and biblio- 
phile Athenaeus, the point comes up when discussing wine (1.32C “white wine 
most refined in nature, [is] diuretic" etc.). In 9.371A-B he contrasts white with 
black cabbage (?), calling the latter *more diuretic" This is one of a number 
of medical topics, and the topic of 12.12 is also discussed in Hp. Acut. 53 (cf. 
Pr. 865a19) and frequently in Galen's works, who points out that all physicians 
use diuretics (De atra bile 5.129.13 Kühn), while mentioning among diuretic 
substances celery, honey, and wines (De san. tuend. 6.353.9 Kühn).38 We have 
here a case in which the existence of such plants and seeds, or, more to the point, 
diuretic agents, is not questioned, but simply assumed (see above, p. 172). 

There are a number of motifs that appear in several of the questions. 
Unsurprisingly, the burning of incense comes up several times (12.1, 2, 4, 9, 11), 
as do flowers, in particular roses (12.2, 3, 4, 9). Given that many of the problems 
arise from simple observations, they will be on things most associated with 
situations and events where odours are particularly significant, probably in the 
context of rituals, food preparation and whatever else involves burning and 
cooking things. 


35 A hearsay claim («8t&à ti> A&yecvat 906a36), possibly originating with the shepherds men- 
tioned at bs, as is suggested by Mayhew 2012, 252. 

36 Arist. Mete. 379b18; the cooking of food, ibid. 380b13. Thphr. cp 6.6.1. See Steinmetz (1964, 
26, 27, 36 etc.). 

37 On medical content of the Problemata see Flashar (1962, 299 & 316) and Kapetanaki- 
Sharples (2006). 

38  ATLG search for ourétik- produces 504 hits (much more if we include diourétik-). 
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Thematically, Pr. 13 contains several problems which make use of a link 
between bad odour and motion (see my section 3 below), and between odour 
and heat. There is a comparison between urine and faeces (why they do not 
become equally malodorous when staying in the body longer, 13.1), a surprising 
claim that flowers when rubbed become malodorous (13.3),?? and the more 
general assertion that no animals are fragrant (humans excluded, it seems), 
except the panther (13.4; this is a rather long section which refers to both good 
and bad odours and contains a short exposition on passing gas and belching). 
The question on cold reducing bad odour (13.5) is the opposite to 12.6. Such is 
the extent of thematic connections and threads as they emerge from the vari- 
ous problems. 


3 Three Case Studies: Key Concepts in the Mechanism of Smell 


Even though books 12 and 13 are relatively short, it would take too long within 
the present scope to discuss in detail all individual problémata and their link to 
Peripatetic doctrine. I therefore will treat three cases in greater detail in order 
to illustrate their (a) argumentative form, (b) their Peripatetic allegiance, and 
(c) their scope. 


Case r: Distance and Intensity (Pr. 12.1) 
One of the more frequent motifs in Pr. 12-13 is the relationship between dis- 
tance and intensity of odour: it is used in the "opening gambit" at 123 and 
recurs again in combination with other aspects at 12.2, 12.4 (in content close to 
12.1), 12.9.4? The view that an odour is more powerful at a distance was already 
supported by the Presocratic Anaxagoras, who is reported by Theophrastus to 
have made the (contradictory) claims that “(i) rarefied air has a stronger odour, 
since it is odorous when heated and rendered less dense... For (ii) an odour 
nearby is more intense than one remote, he holds, because it is denser and in 


39 Where the earthy part is again associated with bad odour, see also Pr. 12.9, 12.11, 13.11. 

40 . At Pr. 12.10 Mayhew (201, 415n) adduces Theophrastus Sens. 85 and go in a footnote, but 
the reference to $85 is misleading: here Theophrastus is paraphrasing Plato's views, so 
it can hardly be taken as a Peripatetic parallel (which must be the force of Mayhew's 
"C£"). As to $90, there Theophrastus criticizes Plato, and validates his point by way of 
an endoxon (a view held by the majority, the many or the experts, cf. Top. 1.1.100b21-23) 
without specifying whether Peripatetics are meant. However, if the parallels are merely 
intended to suggest that Th. had some knowledge of the (archaic) notion of air as vapour, 
the “parallels” may stand. In my view cp 6.17.1 (which Mayhew notes ad loc.) is preferable 
as a parallel. 
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scattering becomes faint" (Sens. 30).*! The Peripatetic Hieronymus of Rhodes 
also held that distance and fineness correlate to a better smell from flowers, and 
the cause given for diminished fragrance is that “earthy and muddy particles 
are emitted with the scent and these ruin its fragrance when it is received from 
nearby"? Yet 13.4 implies that moisture plays an important role, since there 
the point is that concoction gets rid of moisture (and *unconcocted residue", 
nepittwpa den vov, 908a7), which would cause bad odour. The evidence prof- 
fered in support of this concerns bones and hair (no moisture, no bad odour).*? 

At Pr. 12.1 a straightforward question is asked about why people perceive 
burning incense less when they are near it, implying that this is the opposite 
of what one might expect.^^ Here "less" adds another important component 
to the analytical mix, since the “more and less,” that is, issues of degree, are 
a familiar point of interest in the Peripatetic works. Aristotle uses this pair as 
tools for establishing not only the degree to which a quality holds, but also 
for truth values in reasoning or how much knowledge we have of a thing.* 
Concerning smells, he uses it in connection with the difficulty of defining 
them (Hrrov evdidpictov, “less easy to define”, DA 421a7). One might of course 
argue that this way of speaking may be expected from someone who is keen 
on making subtle distinctions, but this is not a mere lexical mannerism: both 
Aristotle and Theophrastus have well-considered views on the terms and use 
them deliberately and purposefully (see n. 34). The terms are therefore clear 
markers for Peripatetic scientific writing. Pr. 12.1 proceeds by suggesting that 
the odour of incense may become mixed with (and hence diluted by) air while 
travelling. The terminology is not typically Aristotelian here, since &xóppota 
("effluences") is associated with theories of perception that use the extramis- 
sion principle, whereby particles flow from objects in order for these to become 
perceptible. The word only occurs fourteen times in the whole corpus, includ- 
ing the Problemata, which has three cases (906a4, 929b29, 967b22). It only 
occurs twice in Theophrastus, both in De sensu and neither case represents 


41 Theophrastus does not object to this, except that he does not agree with the related 
assumption that size of particles is crucial in perception (Sens. 37). 

42 Noted by Mayhew ad loc. The text is fr. 10 White = Plut. Quaest. conviv. 1.8.626A—B = fr. 53 
Wehrli. White (2004) also points to useful parallels in Pr. 31. 

43 Perhaps material also came from Theophrastus’ nepi tpıy&v a’, On Hairs (DL 5.45). 

44 Note how it is taken as read that incense belongs to the pleasant smells, a verdict which 
may well differ from the modern sensibility. 

45 X Eg. APr. 6688, APo. 85b6; cf. Cat. 3b33-34, 488-9, 6a19-20. Out of the 718 occurrences of 
ĝrtov across the whole corpus (logic, metaphysics, ethics, biology, physics, meteorology, 
poetics, and politics), the Problemata contain 137 (nearly 20%). (Source: a TLG search for 
Attov in Aristotle, 17/1/14.) 
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his own view: first, in the description of the two main groups and principles 
of the mechanism of perception (De sensu 1, where it is closely associated with 
Plato and Empedocles) and second, in De sensu 74, when Theophrastus is criti- 
cising Democritus' theory of colour. Notably, only one of all these contexts is 
related to the sense of smell and odours: Arist. Sens. 443b1-5 discursively anal- 
yses odours and rejects the notion that “exhalation” or "effluence" (àvaOvgtactc, 
the favoured term in Aristotle and Theophrastus) is the same as *emanations 
(amöppoıas), as some claim" (Atyeraı).*6 The whole discussion operates within 
a sphere of common opinions and generally held beliefs, where the Peripatetic 
content seems de-emphasised. For possible parallels (or comparable materi- 
als, as I prefer to call them*”) we may point to Theophrastus’ use of 8o£etev in 
HP 1.7.2, CP 2.11.8, 5.3.4; Sens. 34; Lap. 10, 54; Sud. 7.1 and Soxet, CP 4.12.1, Sens. 31, 
34, 87, 88. 

In terms of argument, this section develops a short answer in one direction, 
and then explores its opposite, using the typical “either... or...’ (nötepov...Y) 
structure. In the first instance, the suggested reason for diminished percep- 
tion nearer to incense is that it may become mixed with air, "like the myrrh of 
the physicians.” It is not so easy to determine what point this comparison is 
meant to convey, but the phrasing “being less powerful when mixed with air, is 
more pleasant" at least suggests that air reduces the powerful odour and thus 
makes the burnt offerings more pleasant, “like myrrh.’* It also makes myrrh by 
default pleasant, at least more so than burnt offerings (Puyuanere). Physician's 
myrrh may refer to the type of myrrh that has special olfactory properties, as 
may be gleaned from Hippocratic works.^? In addition, Theophrastus reveals 
that “it is held (Soxet) that myrrh, when soaked in hydromel or sweet wine, 
burns with a more agreeable odour than when unmixed" (cP 6.17.2, cf. Od. 44, 
67). Once again, an endoxon is used to complete an argument, confirmation 
that the discourse takes place within a dialectical framework, which as the 
Topics make clear, focuses on "generally held beliefs, supported by all, many or 
the experts" (100b21—23). 


46 Aristotle and Theophrastus use avadupiacıs in physics, physiology, and meteorology: 
e.g. De sensu 443a21-31 (Heraclitus); Mete. 340b26 (dry exhalation from the earth), but 
oddly, only twice in De ventis. See also Steinmetz (1964), 57, 69, 73-74, 209-11 and below 
section 3 (b). 

47 See Mayhew (20n, 407n.) and n. 4 above. 

48 According to Ls myrrh (oubpva) is the gum of an Arabian tree; it was used to embalm the 
dead (Hdt. 2.40, 86), and used as unguent (Ar. Eq. 1332), cf. Thphr. HP 9.1.2, 9.4.3 and 10. 

49 Hp. Superf. 33.814; Ulc. 12.24.26. Or it refers to the unguents physicians made, as Galen 
illustrates in SMT 9.728.9; MM 4.10.1601; Diosc. Mat. med. 118 and 1.65. 
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The second option seems to be favoured here (its final clause starts with 610 
xoi), namely, that the fire “removes the smell by burning the incense.” “Removes” 
(àparpeîoðar) is not to be understood as a permanent action, since the odour is 
still said to be present further away from the coals where "it appears to be purer 
and very light." This last comment is of special interest, as it brings us back to 
Theophrastean comments in both De sensu and De causis plantarum. 

As to the scope of Pr. 12.1, we may be brief: the section deals with a very 
focused point, the odour of burning incense, along a very specific line of 
inquiry (the role of distance). It is of some importance that, although the next 
section (12.2) deals roughly with the same issue, we should also note a few 
small but significant differences between them. In Pr. 12.2 incense and flowers 
are discussed; the answer considers additional factors (earthy particles, their 
weight, the scattering of odour); and last but not least, unlike 12.2, 12.1 seems to 
emphasise the subjective experience of smelling incense, given how the ques- 
tion is phrased in relation to the perceiver: (aic0&vecOou mAnatov övzes, "[why 
do] those who are near perceive.. ^). 


Case 2: Heat, Motion, and Bad Odour (Pr. 13.5-7) 
The second example is about the relationship between bad odour and motion. 
Pr. 13.5, 6 and ı2 (also linking speed to saturation of air) incorporate this con- 
nection (cf. 7 motion and bad breath), and adds some further ingredients to 
the analysis. The question raised in 13.5 is "Why are malodorous things (tà 
Sucwön) more malodorous when hot than when they are cooled? Is it because 
smell is vapour and an emanation?" In what follows a simple syllogistic argu- 
ment is developed in order to show that (i) vapour is due to heat, (ii) heat 
causes motion, therefore (iii) vapour is an emanation. The opposite, cold, 
causes stagnation and contraction, moving things downwards (heat moves 
things upwards). So far so good. But the next step does not quite have the 
required logical quality one might hope for, no matter how basic: "heat and all 
smells move upwards because they are in air, and their organ is above and not 
below" This is odd: the location of the organ can hardly be the cause for odours 
to move upwards (a very forced attempt at teleology). The final step is a kind 
of add-on comment, which, even if true, looks like a non-sequitur: “for (yàp) 
by reaching the brain the odour produces a sensation." This claim may well 
be related to smell in general, but how does it fit here? It would seem that the 
last few steps focus on the upward motion, and that reaching the brain is seen 
as the end point of that trajectory. It is, however, unexpected to see the brain 
mentioned in this context, since according to Aristotle it is not the brain that 
is the central sensory organ, but rather the (substance around the) heart (e.g. 
DA 408b5-10, 433b29-31; Juv. 479b17-480a15; PA 656a27—28). Brain and heart 
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are opposites because the former cools, whereas the latter produces heat. A 
role for the brain in sense perception was first claimed by Alcmzeon (c. 500 
BCE) and Anaxagoras and Diogenes of Apollonia, as Theophrastus reports in 
Sens. 25, 38, and 39.5? Aristotle only admits to a process whereby the odour 
reaches an area near the brain (438b25-26), while he denies the brain any sen- 
sory function at PA 656a19-24°! and Somn. 457b26—458a9. In short, the view 
referenced here does not quite fit the Peripatetic stance, unless we assume it 
is linked to Strato's view, which gave the area near the brain a more prominent 
role, placing the soul in the space “between the eye brows" (fr. 57 Sharples) and 
considering the brain the "ruling part" or central organ for sensory perception 
(fr. 63B Sharples).52 


Case 3: Garlic, Urine, and Other Bad Odours (Pr. 13.6) 

Pr.13.6 is not only the second-longest of problems in this book (after 13.4), but 
also different in other respects. It considers the question of why urine has a 
bad odour when one has eaten garlic; an observation clearly from everyday 
life.5? But the question is not just about this kind of bad odour (garlicky urine): 
the puzzle raised is why other things which have a strong smell before being 
digested do not cause malodorous urine. The underlying perspective seems to 
be to look for broader consistency: a general rule one might assume off hand is 
"bad smell in, bad smell out"; but garlic seems the only substance that fits this 
hypothesis. 

The answer considered is said to be a claim *much like some of those who 
uphold Heraclitean views say" (®omep vtvég TOY NpamAırılövrwv).5* The link 
with the Heraclitean view must lie in the notion of vapour or exhalation. 
Both Aristotle and Theophrastus would use dvadupiacıs when mentioning 


50 Noted in Flashar (1962, 557n. 5) ad loc. See also Baltussen (2000, 21). 

51 Hashar (1962, 557n. 5) ad loc. refers to 656a14 ff., but I here give the precise reference. 

52 Flashar ad loc. refers to fr. 10-11 Wehrli = fr. 63AB Sharples. 

53 And medicine: Flashar claims [Hippocrates] Morb. 4.56 as the source (“Quelle”). 

54 Mayhew points to fr. 22A15 and Biz DK. Unlike Mayhew and Ls], I prefer a weaker trans- 
lation for /jpooQurito as “uphold Heraclitean views" to “Heracliteans” or “followers of 
Heraclitus,” because the one does not entail the other. (Followers of Heraclitus is almost 
a contradiction in terms, given his misanthropic tendencies and secluded lifestyle.) LSJ’s 
translation for Aristotle Metaph. 1010a11 where it links Cratylus’ view to (sc. $6&a) tôv 
pacxóvtwv vpoocucitet, “be a follower of Heraclitus" seems insensitive to the context. 
Surely Aristotle is joking, creating a verb of Heraclitus' name (a unique case) to ridicule 
the view at issue, and the qualifying force of paoxw should be heeded: it suggests we need 
not believe them or take them seriously. In our passage, the reference is rather vague to 
those who *talk like" Heraclitus. 
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Heraclitus’ claim that the soul is vapour.55 Aristotle and Theophrastus applied 
the term to the meteorological process of evaporation and condensation; the 
Heracliteanising thinkers alluded to here assume an analogy with a moist 
exhalation in the body (“vaporising takes place in the body just as it does in 
the universe, Mayhew trans.). But the author goes on to argue that it also 
involves condensation after cooling down, inferring that the smell is produced 
by the end-product of this process, a mixture, "for smell occurs when there is a 
change (netaßaAAy)” (908a34). Here we are in Aristotelian territory: perception 
as change (xivnoıs, dowels) is a quite standard position.?® Again, a follow- 
up question shows how the perspective originates in a quest for broader con- 
sistency: "shouldn't all the other things that have a strong smell also produce 
this result?" The examples for such an assumption back this up: wine or rad- 
ish have different effects in the body, but at least have one of two results, bad 
odour or wind (“internal breath"). Garlic, it is claimed, has both effects, lead- 
ing to its residue reaching the bladder and making urine smell. One is hardly 
persuaded, but still somehow impressed by the effort to reach a sensible and 
logical explanation. 

These three case studies illustrate the argumentative approach and doctri- 
nal assumptions of the problems in general, but much is still inconclusive and 
unresolved. It is clear that Peripatetic theory is presupposed, but it remains 
implicit and poorly utilised. Yet there are exceptions (e.g. the claim that smell 
occurs when it penetrates to the brain 13.5). 


4 Conclusion 


I have given a very selective analysis of the two books on odours, since it is 
impossible to give a brief and coherent interpretation of such an inchoate body 
of material. What, then, do Pr. 12-13 teach us about smell and odours? Very lit- 
tle, it would seem. Answering twenty five questions—often tentatively— does 
not a theory make. Nor is there a general statement of Peripatetic understand- 
ing of the mechanism of smell, nor any detail on the basic workings, even if 
many factors playing a role in the mechanism get some airing (such as heat 
and cold, motion, distance, and concoction). The value judgement attached to 
the sense of smell, as Aristotle saw it, is not even hinted at: smell comes third 
in line among the senses, because it is the worst in humans (DA 2.9.421a7-11; 
Thphr. cp 6.5.3). Its importance relative to sight and hearing can be illustrated 


55 Aristotle DA 405a24—as do Aetius Plac. 4.312 and Arius Didymus (in Eusebius PE 15.20 
where the soul is said to be a “perceptive exhalation" according to Zeno and Heraclitus). 
56 Arist. Sens. 446b28, Gc 1.1., Thphr. Sens. 2, 14, 23, 26 etc., CP 6.6.4 (on flavours). 
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by the endorsement of the generally accepted view that sight is the superior 
sense (Arist. Metaph. 1.1), the judgment implicit in the order in which they are 
discussed (Arist. DA 2.7-9, Sens. 2-5; Thphr. Sens. 5-6, 9, etc.), and because of 
the fact that there is only one separate work on odours (Thphr. Od., though 
CP 6 is an elaborate discussion of odours related to plants; cf. DL 5.45), but 
several individual books on, or related to, vision (two on sight: nepi dpews by 
Theophrastus DL 5.49 and Strato DL 5.59, and one on colours by Theophrastus, 
DL 5.43. TEpl YVUAV, Xpo@v, cotpxàv a ).97 

If such fundamental doctrines cannot be found here, what do Pr. 12-13 pres- 
ent us with? While these books hardly constitute the last word on the sense 
of smell and odours, they do teach us something about modes of debate on 
Aristotelian foundations of knowledge. On a superficial level, certain top- 
ics could be expected in a discussion of good and bad odours. There is some 
allusion to unguents, ointments or perfumes in book 12, and one clear men- 
tion of sweating in 13.9. In book 13 there is limited reference to human waste 
(urine, faeces only in 13.1), and only one related to rotting of organic products 
(13.4.908a5-11), which we know were the curse of ancient cities.59 What the 
problems in Pr. 12-13 all share is that they mostly discuss topics which belong 
to the urban sphere linked in particular religious ritual (burning of incense, 
myrrh), the household (plants and seeds, garlic, and fasting), and medical 
practices (unguents and human excretions of all kinds). 

Philosophically, then, there is no systematic thinking, no propaedeutic out- 
line, no clear direction to the overall body of knowledge. The questions do not 
even exhaust the possible number of puzzles with regard to such a mysterious 
sense organ. They do address some important aspects of it, but only in so far 
as (1) they are triggered by one's immediate observation and (2) they contravene 
one’s intuitive expectations. But then we could hardly expect a lot of structure 
or doctrinal clarity from a conglomerate of thematically related questions 
which have been accumulated over more than a century. In the final analysis, 
one cannot but wonder who would be interested in this version of the school's 
doctrines: if they are presumed to be derived from the works of the early schol- 
archs, their representation of them is uneven, confused and unreliable. Did 
they make the authoritative works of the first two (or three) scholarchs redun- 
dant? Surely not. Or were they just exercise material? Clearly the analysis of 
smell and odours is too superficial and remote from the actual Peripatetic doc- 
trine to be of real use, either as Lehrschrift or as dialectical exercises. 


57 mepió8pÀv, On odours (DL 5.44); nepi ölbews, On sight (5.59); on colours (5.43). Cf. ibid. 5.44 
nepl TOV TAS xpóac petaßaMóvtwv a’. The De coloribus is considered Peripatetic, but prob- 
ably post-Theophrastean (Gottschalk 1964). 

58 See esp. Scobie (1986) and A.O. Koloski-Ostrow in Bradley (forthcoming 2014). 
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CHAPTER 10 


The Ethnography of Problemata 14 in 
(Its Mostly Aristotelian) Context 


Mariska Leunissen 


1 Introduction 


The title of Problems 14 is “as many [problems] as are about mixtures" (dca 
nepi xpatcetc). The “mixtures” (kraseis) in the title refers primarily to the blends 
of material elements—and their properties of hot or cold, dry or wet—that 
characterize the environment, but the term is also used to refer to the mate- 
rial blend that underlies the bodily features and temperaments of people in 
these chapters. In fact, the bulk of the problems collected in this book pertain 
to the causal interaction between the mixture of the environment and the mix- 
ture underlying the material properties of the peoples living in that environ- 
ment, which result in differences of the more and the less in their character 
traits (chs. 1, 8, 15, and 16), their "ethnic" bodily features (4, 8, and 14), and their 
health, longevity, and other medical properties (3, 5-7, and 9-12).? 

From the very start, the Greeks' treatment of barbarians involved the devel- 
opment of ethnic “stereotypes,” whereby specific kinds of bodily features as 
well as particular sets of character traits are assumed to be characteristic of 
certain ethnic groups. These stereotypes figure prominently in the literature 
of this period, and also make their appearance in the many up and coming 
(pseudo-)sciences of that time, such as medicine and physiognomy? The idea 
that these bodily features and character traits are influenced—or even deter- 
mined—by the particular material properties of the environments in which 
these ethnic groups live is also fairly widespread in the Classical Greek world, 
although some thinkers favor the influence of laws and conventions (nomos) 
over nature (phusis) in the shaping of human body and character. Among our 


i Hence the traditional translation of the title: "Problems concerned with Climate." 

2 The two remaining chapters deal with environmental problems that are of human interest 
but do not involve human properties: Pr. 14.2 concerns the "longevity" of grain left out in the 
cold in the Pontus and 1443 discusses the phenomenon of extreme stifling heat in wintry 
regions. 


3 Seeespecially Hall (1997), Isaac (2004), Lape (2010) and Sassi (2001). 


© KONINKLIJKE BRILL NV, LEIDEN, 2015 DOI 10.1163/9789004280878 011 


THE ETHNOGRAPHY OF PROBLEMATA 14 191 


most prominent "scientific" sources for these ethnographical views and the 
debate about the role of law versus nature are the Hippocratic Airs, Waters, 
Places, Herodotus' Histories, Plato (especially his Menexenus, Timaeus, and 
Laws), and Aristotle (especially his Politics and Generation of Animals).^ 
Building on these sources for comparative material, this paper will offer an 
analysis of the ethnographical chapters in Pr. 14 (i.e., 1, 4, 8, 14-16), while pay- 
ing due attention to the philosophical and scientific context in which these 
theories were being developed. In particular, I aim to show that the kind of 
“environmental determinism" concerning body and character that surfaces in 
Pr.14 is broadly Aristotelian in nature. By “broadly Aristotelian” I mean that the 
kinds of cultural prejudice they express as well as the kinds of causal explana- 
tions that are being offered are for the most part more consistent with views 
provided in Aristotle's treatises than with those found in any of the other con- 
temporary (extant) ethnographical treatises. 

Before turning to these chapters, however, let me briefly present my take on 
the Problems as a whole, as these assumptions will form the backdrop for my 
discussion of Pr. 14. First, I believe that many of the problems collected in this 
treatise go back to Aristotle or that they are at least Aristotelian in origin, with 
later students of the Peripatos adding or changing or even removing some of 
the original problems. The way in which Aristotle refers to a treatise with the 
title Problems in his own works suggests (to me) that the problems constitute a 
"Jeft-over" category of materials that deal with very specific, low-level phenom- 
ena that do not fit with the "for the most part"-type explanations that Aristotle 
is mostly concerned with providing in his natural treatises. Second, I believe 
that it is because of their specificity and low-levelness (cf. Mete. 2.6.363a24—25: 
ev Tots npoßANnacw eipfodaı tots xatà uépoc) of the phenomena that their expla- 
nations refer almost exclusively to material-efficient causes. The materials that 
are discussed in the Problems are thus similar in nature to those discussed in 
Aristotle's Generation of Animals book 5: they concern phenomena— such as 
differences of the more and the less$ that occur at the sub-species level—that 


4 Forthemostcurrentoverview of ethnographical theories in the ancient world, see Sassi (2001, 
82-139). For ethnography in the Hippocratics, see Jouanna (1999, 210-32); on Herodotus, see 
Thomas (2000, 102-34); and on Plato, see Kamtekar (2002). I discuss Aristotle's ethnographi- 
cal views in Leunissen (2012). 

5 The medical problems in Pr. 14 are outside of the scope of this paper, but for the combination 
of medical and enthnographical materials in one unit, see also the Hippocratic Airs Waters 
Places. 

6 On differences of the more and the less, see HA 1.1.486a25-b8; HA 8.1.588a18-b3; PA 1.4.644a16— 
21 and b8-15; and Metaph. H.2.1042b29-35; Lennox (2001a, 160-81). On the type of explana- 
tions offered for these differences in GA 5, see Leunissen & Gotthelf (2010). 
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fall below the level of Aristotle's general laws of nature, and therefore (at least 
for the most part) do not require teleological explanations. (In other words, 
Itake the rareness of teleological explanations in the Problems to be an indica- 
tion of the kind of natural phenomena this treatise is dealing with, rather than 
asasign that the collection must belong to the period after Strato). And finally, 
as is the case in Aristotle's GA 5, the Problems also seems to focus on issues that 
are particularly relevant for human practices or concerns (the number of prob- 
lems that deal with human medical issues, with foods and drinks, with human 
virtues, and human facial features is striking to me), which might explain the 
continued interest in the use, preservation, and modification of this collection. 

In the sections below, I discuss the following three aspects of the ethno- 
graphical materials in Pr. 14 and show that they are especially endebted to 
Aristotle's views about and explanations of ethnic differences: (1) their tri- 
partite division of the world; (2) their use of “mixture” to refer both to the 
elemental blend of the environment and to that of people and their ethnic 
characteristics; and (3) the kinds of causal explanations offered for how these 
two mixtures interact. 


2 A Tripartite Map of the World 


The *map of the world" that can be extracted from the ethnographical chapters 
in Pr. 14 is, as I will argue, roughly Aristotelian in nature. As far as the evidence 
goes, the only ethnic groups that are mentioned by name in these chapters are 
the Ethiopians and Egyptians (in Pr. 14.4.909a27: ot AiStomes xoi ot Alyürtıot) 
who are said to live in a hot region. The other chapters appear to divide the 
world into an (excessively) cold and an (excessively) hot region, with a pos- 
sible third region that is characterized by “the best [environmental] mixture” 
(Pr. 14.909215: Y)... &plotn xpáctc) and that is presumably found “around us” 
(Pr. 14.8.909b22: ot de nepi nud). Although there is no indication that these hot 
and cold regions are supposed to be continuous or that they belong to one part 
of the world only, I believe that the consistent association of hot regions with 
cowardice and wisdom and of cold regions with courage and a kind of drunk- 
enness of mind (Pr. 14.8.909b9-10; 15.910a26—27; and 16.910a38-39) paints a 
picture that is remarkably similar to Aristotle's infamous ethnographical pas- 
sage in the Politics that describes the personality and intellectual traits of the 
various people of the world (7.7.1327b18—38): 


About the number of citizens, we have spoken earlier about what should 
be their limit; let us now speak about what should be their natural quali- 
ties. One could almost grasp this by looking at the cities that are held in 
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high esteem among the Greeks and, with respect to the whole inhabited 
world, at how it is divided into nations. Those nations that live in cold 
regions and the ones around Europe are full of spirit, but are lacking in 
intelligence and technical skill, and therefore they retain more freedom, 
but are without political organization and are incapable of ruling over 
their neighbors. The nations around Asia have intelligent and technically 
skillful souls, but are spiritless, and therefore retain a state of subjection 
and slavery. The class of the Greeks, just as it is located in between them, 
so too it participates in both [characters]. For it is both endowed with 
spirit and intelligent, and therefore it retains both freedom and is the 
best politically organized and is capable of ruling everyone, if formed 
into one state. The same differentiation also belongs to the Greek nations 
amongst each other: for some have a one-sided nature, whereas others 
are well-mixed with regard to both those capacities (tà yev yap £yet THY 
gvaw LovdxwaAov, xà BE ED xéxpatar mpóc dupotéoac vàc Öuvdneis voro). 
And at this point it is clear that it is necessary for those who are likely to 
be the most easily led to virtue by the lawgiver to be intelligent and high- 
spirited in nature.” 


The passage is rather complex, but what is important for our current purposes 
is that Aristotle here expresses the view—which he takes to be shared by his 
audience—that the world roughly consists of three climatic regions and that 
the people that live in each of these regions have distinct character profiles 
(which lead to distinct types of political organization). There is a cold region, 
mostly identified as Europe, where people are spirited but stupid;? a region 
identified as Asia, where people are cowardly but intelligent, and which is pre- 
sumably hot (as it is the opposite from Europe); and, finally, an intermediate 
region where the Greeks live and where at least some people are “well-mixed” 
and hence courageous and intelligent (because of this, moral development 
will be easier for this latter group).? We also know from other texts that 
Aristotle locates Europe towards the north and Asia towards the south (Mete. 
143.350a18-b18),? and that he characterizes regions in Europe as not only cold 


7 All translations are my own. 

8 Cf. also EN 3.81115b25-30 on Aristotle's characterization of the Celts as madmen and as 
fearing nothing, with Pr. 15.3.911a1-4 on the stupidity of the Thracians (both peoples live 
in the cold parts of Europe). 

9 On this passage and its significance for Aristotle's ethnographical views, see further 
Leunissen (2012). 

10 However, sometimes Aristotle divides the world into Asia, Europe, and Libya (see e.g. HA 
8.28.606b17-19: "In general, wild animals are wildest in Asia, all are the bravest in Europe, 
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but also moist (GA 5.3.782b33-783a1) and regions in Asia as not only hot but 
also as dry (PA 2.9.655a9-10). In other words, both the author of Pr. 14 and 
Aristotle associate the same sets of character traits with either the hotness or 
coldness of regions and both suggest that there is an intermediate region with 
a climate that is beneficial for the character of those who live there. 

In addition, both authors associate very similar sets of bodily features with 
the hotness or coldness of the regions. For instance, both authors attribute 
longevity to those living in hot regions and not to those living in cold regions 
(cf. Pr. 14.15 with Arist. Long 1.465a7—10: "For some people are long-lived, while 
others are short-lived, differing from each other with regard to the regions [in 
which they live]: for those among the peoples who live in warm regions are 
longer lived, while those in cold regions are shorter lived"), explain curly hair 
in terms of the hotness and dryness of the region surrounding the Ethiopians 
(see Pr. 14.4 and Arist. GA 5.3.782b29—783a1), and place Asia—and Asiatic 
features such as dark eyes—towards the south, while placing Europe—and 
European features—towards the north (Pr. 14.14.910a12-13 and 23-25: npóc 
ueonuBpoiav . . . m póc dextov). The author of Pr. 14 and Aristotle express different 
views about the tallness of people, but the former does single out a region 
“around us” where people are less extreme in size (Pr. 14.8.909b22-24) and thus 
seems to agree with Aristotle that there is third, more moderate region, which 
is likely where the Greeks live. 

Now, this kind of division of the world into three regions which are mainly 
north-south oriented fits with the Hecataean map of the world (see figure 1 
below), and it is also the one used by Aristotle's teacher Plato, albeit with a 
slightly different use of cultural stereotypes. For in his Republic (435d3—436a3), 
Plato places the spirited Thracians and Scythians "in the region above us" 
(435d7: xata tov divo) tónov), associates “the love of learning” with “the region 
around us" (435d7: tov map’ yutv), and attributes the love of money to the 
Phoenicians and Egyptians, which presumably live in the southern regions 
below. On the other hand, this mapping of the world is distinct from the pic- 
ture offered in the Hippocratic Airs Waters Places, which divides the world into 
Europe (which includes the Scythians) and Asia (which includes the Libyans 
and Egyptians) and which places Europe to the west of Asia rather than to its 
north (Ionia is said to take up the middle and to have the best climate, but is 


and the most diverse in form in Libya") or claims that Athens is part of Europe (Phys. 
54.224b21-22). 

11 Pr.14S8 places tall people in both hot and cold regions, while Aristotle only places them 
in hot regions: see Long 5.466b16—22 and HA 8.28.605b22-24; on this distinction between 
the two authors, see further in section 4.2 below. 
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considered to be part of Asia).!* It is also distinct from a similarly east-west ori- 
ented depiction of the world that can be found in Herodotus. The latter criti- 
cizes the traditional Ionian tripartite division of the world into Europe, Asia, 
and Libya by claiming that there are no natural boundaries between Asia and 
Libya and argues that even if this way of counting continents were correct, the 
Ionians should at least have added the Delta of Egypt as a fourth part of the 
world (see figure 2 below). Ultimately, it seems, Herodotus rejects any kind of 
natural division of the world, but is willing to follow the conventions.!? 

Thus, to the extent that any specific worldview can be extracted from the 
Problems—and I acknowledge that the evidence is not very explicit—that 
worldview is most similar to Aristotle's tripartite, north-south oriented map of 
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12 See Hp. Aérs 12-13; Jouanna (1999, 219-21). 
13 See Hdt. 2.15-17 and 4.36 & 41-45; Thomas (2000, 75-86). 
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the world, slightly different from Plato's, and distinct from the maps developed 
in the Ionian medical and historical traditions of the time. 


3 Two Types of Mixtures and their Causal Interaction 


While the reference to the mixture that is of a good or ideal quality in 
Aristotle's Politics quoted above is to the mixture of the blood of the people 
who live in the intermediate region rather than to the quality of the environ- 
ment itself, as is the case in Pr. 14.1, it is not difficult to show that both Aristotle 
and the author of Pr. 14 use the term *mixture" for the elemental mix of the 
environment as well as for the material nature of the people that live in that 
environment. In addition, both believe that these two mixtures interact caus- 
ally in relevantly similar ways. 
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Pr. 14.1 is especially informative, because here the author makes explicit that 
there isa causal relation between the quality of the mixture of the environment 
and the quality of the mixture— possibly of body (cf. Pr. 3.4.871a24: f| xpdatc 
tod cwpaTos), but certainly—of thought (Pr. 14.1.909a15-17) of the people liv- 
ing in that environment: “For the best mixture is beneficial (cvpeépet) also for 
thought, while the excessive conditions cause degenerations (ai dé ümepßoAai 
eEioräcı), and just as they distort the body, so too [do they distort] the mixture 
of thought (MV cfc Stavotas xpáctv)." In addition, he suggests that the “best mix- 
ture” of the environment is “best” because it is not excessive, and so perhaps 
holds some kind of mean between two extremes. Presumably, it contributes to 
thought by improving the material mixture that underlies the natural capacity 
for thinking. Extreme environmental conditions, on the other hand, corrupt 
the quality of the material mixture of the people that live there, and thereby 
distort their bodies and their capacity for thinking and render them “beastlike 
in characters and appearances" (Pr. 14.1.909a13: Onpiwdets Ta £r) xal Teg öperç; cf. 
Pr. 14.4, where environmental dryness is described as having a warping effect 
on bodies of animals, and especially on bones and hair, and Pr. 1.3 for similar 
explanations in terms of the interaction between the mixture of the environ- 
ment with the material mixture that constitute health in humans). 

Similarly, even though the term “mixture” is not mentioned again in the 
chapters that deal with ethnic traits, the author does mention “natures” that 
respond to extreme environmental conditions by growing hotter or cooler 
themselves and thereby take up a counterbalancing temperature relative to 
that environment (see Pr. 14.8.gogbio— = Pr. 14.16.910a39-b1: "is it because 
[one’s] nature—4/, qoctc—is in an opposite condition to the regions and sea- 
sons ...?" and Pr.14.15.910a28—29: “for some are much hotter, on account of their 
nature rising up—enaviodong tfj; púsewç adtdv—due to the coldness of the 
region") as well as an "internal heat" that interacts with an "external cold" and 
a "surrounding heat” (Pr. 14.14. 910414: Tod Evrög 0eppio0 and 910a16—19: TÒ &x tóc 
puypóv... tò meptéyov Bepuöv). These references, I take it, are to Aristotelian- 
type individual, material natures that consist of a person's blood and level of 
internal heat,!* which are acted upon by the material properties of the envi- 
ronment (on this, see further in section 4.1 below), and which can therefore be 
characterized as mixtures themselves. When balanced or proportionate, this 
kind of mixture of the body is elsewhere said to produce the health of the body 


14 Pace Mayhew (201, 443 and 449) who takes nature in Pr. 14.8 and 14.16 (but not in Pr. 14.15) 
to refer to the nature of places and seasons. 
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and the best kind of natural character traits: see especially Pr. 30.1 on how dis- 
eases result from having too much black bile in one's mixture of the body and 
on how drinking wine changes that mixture and thereby produces different 
kinds of character traits. 

Concerning character traits, we saw in the passage quoted above from 
Politics 7.7 that Aristotle also characterizes the—what I believe to be!’—mate- 
rial natures of people living in different parts of the world as being either “one- 
sided" or “well-mixed,” and from the biological works we know that Aristotle 
uses the term “well-mixture” to characterize blood that is optimally balanced 
and that, in humans, this means that it is hot, pure (i.e., not earthy), and moist 
(see especially GA 2.6.744a30—31; PA 3.7.670b23-26; and Sens. 5.444a28-b7). 
Creatures with this kind of mixture Aristotle deems best (PA 2.2.648a9-11): 
“But those with hot, thin, and pure blood are best; for the ones that are such 
are at once in a good condition with regard to both courage and intelligence.”!® 
Roughly speaking, Aristotle believes that natural courage requires an appropri- 
ate level of heat in the blood (too much heat produces spiritedness, whereas 
a lack of heat produces timidity and cowardice, and both excesses and defi- 
ciencies in spirit cripple one's deliberative capacity and the ability to form 
friendships)," whereas natural intelligence requires an appropriate level of 
moisture and purity of the blood (this type of blood makes the sense-organs 
soft and calm and therefore more receptive to sense-impressions, whereas 
too much "earth" in one's blood makes the sense organs hard and causes nat- 
ural stupidity).5 Hence only men with blood that is hot, moist, and pure— 
which are apparently found predominantly in the intermediate regions of the 
world— possess the kind of well-mixedness of blood that makes them suitable 
for the life and training as future citizens of the ideal city. 


15 Aristotle does not say explicitly in Politics 7.7 that it is the material nature of future 
citizens he is interested in, but this interpretation is consistent with Aristotle's earlier 
announcement that lawgivers should also take care of procuring the best material condi- 
tions for the future ideal city, which include its location and the quality of the men: see 
Pol 7.41325b39-1326a5. 

16 For the causal relation between the material properties of blood and the kind of natural 
character traits animals have, see PA 2.2-4, especially PA 2.4.651a12-17: "it is reasonable 
that of many features the cause is the nature of the blood, both with respect to character 
among animals and with respect to perception: for it is the matter of the entire body. For 
nourishment is matter, and blood is the last stage of nourishment. It therefore makes a 
great difference whether it is hot or cold, thin or thick, turbid or pure.” 

17 Heath (2008, 257-58). 

18 See e.g. DA 2.9.421a18—26; PA 2.16.660a11-13; and HA 1.15.494b16-17. 
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That these men are found mostly in certain types of climates is no accident: 
Aristotle is explicit about the fact that environment can cause differences of 
the more and the less within the species-specific character profile of living 
beings (HA 8.29.607a9: "for regions produce differences also with regard to 
character traits") and, just as the author of Pr. 14, he believes that this is due 
to a causal interaction between the mixture of the environment (tò mepi£yov) 
and the material nature—which includes the blood—of the living beings that 
live in that environment (Long. 3.465b25-29): "The environment acts with or 
against [living beings]: and because of this, things that change become more 
or less enduring than their nature [warrants]."? According to Aristotle, living 
beings are in the best material condition when the result of this interaction 
between the environment and the material nature constitutes a proportion- 
ate blend, that is, when it constitutes a stable balance between the contrary 
material potentials of the two mixtures involved. When this is the case, the liv- 
ing beings will be, among other things, healthy (Phys. 7.3.246b5-6), long-lived 
(GA 4.10.777b6-8: "the cause of whichever animal being long-lived is the being 
mixed— xexpd&odaı—in a manner resembling the surrounding air"), and fertile 
(GA 4.2.767a28—35): 


And one region differs from another in these respects and one water from 
another water for the same reasons: for the food and the condition of the 
body become of a certain quality because of the mixture of the surround- 
ing air (8t& te Thv xpdow Tod nepieotWtog &époç) and of the [food] enter- 
ing [the body], and most of all because of the nourishment provided by 
water: for this is consumed most of all, and this [i.e. water] is present 
in everything as food, even in the solids. Because of this hard and cold 
waters produce sometimes infertility, sometimes the birth of females.?° 


Aristotle believes that this kind of proportionate blend is achieved most 
easily when the environment is qualitatively most similar to the living being's 
own material nature (Resp. 14.477b14-17): “For contrary places and seasons 
preserve the [bodily] dispositions that have excesses, but the [material] 
nature is preserved mostly in their proper locations.’ Thus, plants, which are 
constituted mostly from earth, thrive in the dry environment of the land; 
water animals, which are constituted mostly from water, thrive in the moist 
environment of the water; and winged animals and land animals, which are 


19 Cf. Phys. 8.2.253a7-21 on how the environment constantly imparts motions on living 
beings. 
20 See also GA 3.2.752b28-35. 
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constituted mostly from airand fire respectively, thrive in the warm environment 
of the air (Resp. 13.477a27—31 and 14.477b30—-478a1). And, just as the author of 
Pr. 14.1, Aristotle believes that excessive conditions in the environmental 
mixture cause degenerations and distortions in the material natures of liv- 
ing beings, which can result, for instance, in their destruction, putrefac- 
tion, or in their becoming diseased (cf. Pr. 1.909a15-16: at dé ünepßoAai with 
GA 4.10.777b28-30; see also Mete. 4.1.378b27-379a14 and HA 842-17 where 
Aristotle mentions the extreme conditions of climate as causes for animal 
migration in order to avoid death). 

In sum, both Pr. 14 and Aristotle share very similar assumptions about mix- 
tures and their interaction: it characterizes both the material properties of the 
environment and of the material natures of living beings; the “best” mixture 
of the environment is somewhere intermediate between the excesses of heat 
and cold (and possibly, moistness and heat); and this enviromental mixture 
is best because it promotes the balance of the material nature of the living 
beings who are surrounded by that environment; and, finally, this kind of well- 
mixedness of the blood is thought to produce positive natural attributes, such 
as health and strength, natural courage, or intelligence. Now, of course, some 
of these ideas are not unique to the Peripatetic tradition. For instance, in the 
Timaeus (24c5-d3), Plato suggests that Athena chose the specific location 
for her city on the grounds that it had a “well-mixedness of seasons" (c6: thv 
evxpaciay t&v cpàv), such that it would produce “the most intelligent men" 
(c7: gpoviuwratoug ğvðpaç) and men that are lovers of war and wisdom just like 
her?! Furthermore, in chapter 12 of Airs Water Places, the Hippocratic author 
identifies “the mixture of the seasons" (12.10: ý) xpos THY wp£wv) as the cause 
for the differences in beauty, size, and character traits of the people and other 
living beings located in Europe and Asia. In addition, he singles out the mix- 
ture of the seasons belonging to the region that lies in between the heat of the 
east and the cold of the west as being responsible for the favorable conditions 
in the part of Asia that is presumably to be identified as Ionia (120-11 and 
12.14: Ev u&09)), while blaming seasons that are not well-mixed as the causes of 
bodily distortions and negative character traits (24.24-27; 24.25: 00x eÜxpnta). 
And finally, Herodotus claims that while the most remote regions have drawn 
the most beautiful things as their lot, Greece—as perhaps lying in between 
these remote regions—acquired “by far the most beautiful seasons" (3.106.2-3; 
3: tdi pat; TOMY tt XdMıore). However, I believe that the nature of the causal 


21 Cf. Eur. Med. 827-41, where the chorus describes the Athenians as feeding upon “the 
most glorious wisdom" and as “always gracefully stepping through the brightest air,’ and 
Athena as having blown “temperate (netpias) and sweetly blowing winds" on the land. 
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explanations that are offered in Pr. 14 is closer to the patterns of explanation 
that can be found elsewhere in Aristotle than to the patterns of explanations 
represented in the (roughly) contemporary medical and historical traditions, 
so let me turn to those causal explanations next. 


4 Explaining Ethnic Properties 


The types of causal explanation that are offered in Pr. 14 as possible answers 
to the puzzles about how environment influences the character traits and 
bodily features of people living in that environment are, as I will show below, 
very similar to the type of material-efficient explanation Aristotle offers for 
the physical differences of the more and the less in the attributes of living 
beings as produced by environment in GA 5. I will first discuss the explanations 
offered regarding differences in ethnic character traits and then turn to those 
concerning bodily features. 


44 Material-Efficient Explanations of Differences of the More and the 
Less in Ethnic Character Profiles 

Among the chapters in Pr. 14 dealing with ethnic character profiles, 8, 15, and 

16 offer the most explicit causal explanations for why extreme environmen- 

tal heat or cold correlate with specific character traits, so I will focus mainly 

on these chapters (Pr. 14.12? mentions, but does not explain, the effects of 


22 Even though Pr. 14.1 does not make use of Aristotelian explanations, the language used to 
describe the influence of environment on intelligence seems distinctly Aristotelian to me: 

First, "beastlike" as a characterization of someone's intellectual capacities (909213: 
Onpiwdets tà €6y) recalls Aristotle's remark in EN 7 that “beastlikness” (which is one of 
the three moral dispositions one ought to avoid) is a rare condition that is mostly found 
"among foreigners" (although it can also be produced *by disease or maimings"; see EN 
74.1145a15-32). Later, Aristotle also uses the term to describe cannibals who live near the 
Black Sea, mentions that it is an excessive disposition, and associates it with a kind of 
natural stupidity found among foreigners (EN 7.5.1148b15-24). 

Second, the “degenerations” of body and thought that result from extreme conditions 
of the environment (909216: £&cxáct) are perhaps similar to the degeneration of charac- 
ters as expressed in Aristotle's Rhetoric (2.15.1390b21-31): “Good birth’ is in accordance with 
the excellence of the stock, but “being true to one's descent" (yevvatov) is in accordance 
with not degenerating from [one's] nature (xoà tò ph EEloraodaı tfj; pücewc).... Naturally 
talented stock degenerates into more manic characters (££ioraraı d& tà pèv equa yevy eic 
pavixwtepa Hy), such as for instance the offspring of Alcibiades and of Dionysus, and 
steady [stock degenerates into] stupidity and dullness, such as for instance the offspring 
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environmental mixture on intelligence). Two types of causal explanations are 
offered: I will first discuss the physiological explanation and next turn to the 
psychological-historical one. 

Generally speaking, the physiological explanations posit a compensatory?? 
relation between the material properties of the environment and the inter- 
nal material nature of people, according to which cool environments produce 
extra heatings of the material nature of the people living in those environ- 
ments, while hot temperatures produce a cooling, and postulate that extra hot- 
ness of body or nature produces courage, while coolness produces cowardice. 
As for how exactly this heating or cooling of the material nature of people is 
caused, two interpretations are available. 

First, the changes in the bodily "temperature" of people could be caused by 
a kind of activity of the material nature itself, which counterbalances or com- 
pensates for the extremities in the surrounding environment, as is suggested 
in the explanation in Pr. 14.15 of why people in hot regions are wiser than those 
in cold regions (910427-32): 


Is it because of the same factor because of which also the old [are wiser] 
than the young? For some, since because of the coldness of the region 
their nature rises up?* (enavıodong THs PUcews), are much hotter, such that 
they resemble those who have drunk too much, and they are not investi- 
gative but courageous and optimistic (ox elici Gytytixol, dd avdpetor xoi 
evéAmtdec). Others in hot regions are sober because of having been cooled 
(Sta tò xorceipoy ou). 


Material natures, on this reading, actively preserve the living beings of which 
they are part by producing a kind of proportionate mean between the envi- 
ronment and themselves: if the temperature of the environment goes down, 
the material nature pushes its own temperature up, and vice versa, and this in 
turn leads to differences in the level of courage or cowardice of people.?5 This 


of Cimon, Pericles, and Socrates.” On degenerating characters, see also HA 1.1.488bu1-21, 
and for “degeneration” as a mechanism in Aristotle’s theory of inheritance, see GA 4.3. 

23 Heath (2008, 254 n. 24). 

24 Mayhew (2011, 447) translates “because their nature resists owing to the coldness of the 
place,’ but I believe that "rising up" is a better translation of &n&vewu in this context; cf. Pl. 
Tim. 22e2-4, who uses the verb to describe how in Greece, water, instead of raining down 
from above, tends to “naturally well up from below" (xatwdev... enavıevaı nepuxev). 

25 See Mayhew (2011, 449 n. 27) who makes a similar suggestion for the interpretation of 
Pr. 14.15. 
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interpretation also fits—at least at first sight—with the first part of Pr. 14.8 
(909b10-13): 


Is it because [one's] nature is opposite to regions and seasons, because 
if [one's nature] were in the same condition it would necessarily quickly 
be consumed (Std Tò dpoiws EXövrwv aveyun Soanaleodaı tayéwç)? And the 
ones who are hot with regard to their nature are courageous, while the 
ones who have been chilled are cowardly. 


What appears to be responsibe for the preservation of people according to this 
account is again the fact that material natures are somehow able to take on 
the contrary material quality from the one that dominates the environment. 
This type of explanation, however, is rather un-Aristotelian, as Aristotle never 
describes material natures as being active in that way (if anything, this would 
be the goal-directed work of a formal nature: cf. Cael. 2.12.293a2 on nature as 
a kind of equalizer—&vıodlei Y, púoıç—and producer of order). The only pas- 
sage in Aristotle that—as far as I can tell—would support such an active, 
compensatory role of material natures, quotes a view from someone else?6 
(PA 2.2.648a25-26): "For some say that the water animals are hotter than the 
land animals, saying that the the heat of their nature equalizes the cold of 
their location (Aéyovrec wç exavicol thy buxpörnra tod tónov ý THs PUTEWS adTAYV 
depuörng).” In passages that represent Aristotle’s own views, it is in fact the 
environment that acts as a kind of—accidental—equalizer (Resp. 14.478a1-4): 


However, concering the dispositions [of the body], the ones that are 
extremely hot are saved (c@ovtat) more in a cold environment, whereas 
the ones that are in a cold condition are [saved more] in a hot environ- 
ment, for the region equalizes the excess of the disposition to an appro- 
priate degree (&ravicot yàp eic TÒ uétptov 6 xómoc TH THs EEEws oreppoAuy).77 


26 Presumably Empedocles: cf. Theophrastus, CP 1.21.5.8-6.1: “A second cause is [the quality] 
of the region (for example its being cold), for opposites are capable of persisting in oppo- 
site [regions], some persisting in hot [regions], others in cold [regions]. For this way is 
also how nature generated them from the outset, since they are killed by a similar [condi- 
tion] due to the excess, while being preserved by an opposite [condition], as there comes 
to be a kind of well-mixedness, as also Empedocles says about animals: for nature brings 
to water the ones that are excessively fiery." 

27 Cf. Resp. 14.477b14-17 quoted above and Pr. 1.u.860b8-14, where the fact that the dry- 
ness of the summer and fall can bring about a well-mixedness of the material natures of 
phlegmatics and women (who normally suffer from permanent wetness) is explained by 
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However, the remainder of ch. 8 suggests that perhaps the author of Pr. 14 does 
not actually believe that material natures are such active, compensatory prin- 
ciples either (909b13—15): “And it happens that those living in hot regions are 
chilled, while those in cold regions are heated up with regard to their nature 
(cupBatver dé tods ev Ev vol Depots övras xatepdyOaut, Tods de Ev volg buxpois 
Ertedepnavdan mhv pvatv).” In this section, the material natures are conceptual- 
ized as the patients in this process of change, while the heat and the cold of the 
environment act as the efficient causes activating this change: the heating and 
cooling of natures is something that happens to those natures. 

This second, alternative causal explanation is more explicit in ch. 16 
(910a38-910b9), which is otherwise largely identical to ch. 8:28 


Why are those in hot regions cowardly, while those in cold ones are 
courageous? Is it because [one’s] nature is in an opposite condition to 
regions and seasons, BECAUSE IF [ONE'S NATURE] WERE IN THE SAME 
CONDITION IT WOULD QUICKLY BE CONSUMED (8t&à TÒ Onolwg EXövrwv 
Sanderdaı dv tayéwç)? And the ones who are hot with regard to their 
nature are courageous, while the ones who have been chilled are cow- 
ardly. And it happens THEREFORE (87) that those living in hot regions 
BECOME CHILLED (xatawüxeodat)—FOR BECAUSE THEIR BODY IS 
POROUS, THEIR HEAT ESCAPES TO THE OUTSIDE (dpoto0 yàp dvtos 
adbrois Tod awuarog 16 Oeppóv adtav EEw Stexmintet), while those in cold 
regions are heated up with regard to their nature ON ACCOUNT OF THEIR 
FLESH BEING THICKENED DUE TO THE EXTERNAL COLD, AND BEING 
THICKENED IT WRAPS UP THE HEAT INSIDE (d1& TÒ ¿x Tod Extög ıbüxoug 
Tuxvodabat TAV odpxa, rroxvoupévric SE évróc auoTeMeodcı TO Bepuöv). 


In this chapter, the addition of the particle 54 suggests that the account follow- 
ing "and it happens" is supposed to explain how one's nature ends up in the 
opposite condition to the seasons. The reason why natures become heated or 
chilled is that the external temperatures produce material-efficient changes in 
the skin of those who live in those conditions: environmental heat makes the 
skin porous, causing internal heat to escape, and thereby the heat of the inter- 
nal material nature to go down, while environmental cold thickens the skin, 
trapping the internal heat inside and making the heat of the internal, material 
nature go up. People's material natures, then, compensate for extremities in 


reference to seasons "pulling" their natures— which are both excessive in one direction— 
"into the opposite direction." 
28 The passages in SMALL CAPITALS are the ones that are different from the text in ch. 8. 
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their environment by a form of material necessity that is initiated by the envi- 
ronment itself and not by their material natures. 

This latter type of explanation is very much like the explanations Aristotle 
offers in GA 5, where he deals with the differences of the more and the less 
in the attributes of animals that mostly come to be during the later develop- 
ment of (human) animals after birth and that are often not realized uniformly 
in allliving beings that possess them and sometimes not even within one and 
the same species. These include differences of the more and the less produced 
by environment, such as, for instance, differences in the structure of the hair 
between Scythians and Thracians who live in moist environments on the one 
hand and the hair of Ethiopians who live in dry environments on the other 
hand (3.782b32-783a1; see my discussion below), differences in the pitch of 
voice of animals living in cold versus hot environments (7.788a16-20), a change 
in color in the feathers of birds and hairs of wild quadruped due to changes 
in the season (6.786a30-34), as well as differences in the quality of hearing 
produced by moist climates and mixtures (2.781a30—34). Aristotle's explana- 
tion for why human hair is affected differently by climate from that of sheep is 
especially relevant (3.783a12-32): 


Sheep living in cold climates (év toîç buxpois) suffer the opposite from 
humans: for the hair of Scythians is soft, but the hair of Sarmatian sheep 
is hard. And the cause (aittov) of this is the same as with regard to all wild 
animals. For the cold hardens them through thickening (nnyvöovo«), on 
account of the drying: for as the heat is pressed out the moisture evapo- 
rates and the hair and skin become earthy and hard. The cause of this is 
in wild animals their open air life, but in others the quality of the location 
(6 Tönog Totodto¢) they are in. A sign of this is also what happens to sea- 
urchins. . . . [Their spines] are hard and have turned into stone because of 
the cold and the coagulation. In the same way, also other plants turn out 
harder and earthier and stonier when they come to be in areas exposed 
to northern winds than when facing southern winds.... For they are all 
more chilled and their moisture evaporates. 


As in the example from the Problems, Aristotle describes the cold of the envi- 
ronment as having a hardening and thickening effect on the parts of the body 
exposed to that environment. And, just as in the Problems, the phenomenon 
to be explained—a difference of the more and the less in an affection of a 
feature that belongs to all members of the same species— does not require any 
teleological explanation but can be accounted for solely in terms of material- 
efficient causes. 
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Now contrast these explanations with the ones offered in the Hippocratic 
Airs Water Places. One the one had, the author of this treatise agrees with 
Aristotle and the author of Pr. 14 that moderate material properties of the 
environment are most conducive to certain favorable properties of the living 
beings that live in that environment. For instance, about Asia, the author states 
(Aérs 12.713; 27-29): 


For everything in Asia comes to be much more beautiful and larger: for 
the one region is milder than the other, and the characters of the people 
are milder and gentler. And the cause of this is the mixture of the seasons, 
because it lies in between rising of the sun towards the east and further 
away from the cold. It provides growth and mildness most of all where 
there is nothing that dominates by force, but where equability prevails 
over everything (éxétav undev y) ericpatéov Biatws, dd ravrög icoporpin 
duvactety)....It is plausible that this region is very close to the spring 
with regard to the nature and moderateness of its seasons (tH nerpiöryra 
TOV WOEWV). 


On the other hand, as is also clear from this passage, what the Hippocratic 
author believes is truly the cause of those favorable properties of the people 
and plants that live in between the hot and cold regions is the fact that that 
region is characterized by a serene and homogeneous climate (see Aérs 12.14: 
öuoiwg), that is, by a climate that does not possess many violent changes. The 
causal relation between the climate and the properties of the bodies and char- 
acters of the people that live in that climate can be characterized as one of 
sympathy rather than one of compensation:? the gentler and more even the 
climate is, the gentler and more uniform the inhabitants are in both character 
and physical appearance, whereas the greater and the more violent and the 
more frequent the changes of the seasons are, the more courageous or war- 
like and physically diverse the inhabitants are (see Aérs 13.3-17 [4—5: d1& TAŞ 
pexoBoAd TOV wpewv]; 16.3—4; 23.2—5; and 24, passim). Because of this, interme- 
diate and serene climates are incapable of producing courage (Aérs 12.29-31 
and 16.1-9), which is instead instilled through “shocks to the mind" (16.5 and 
2345-16) produced by frequent and violent changes of the seasons, which act 
as a kind of “training program" of both body and mind. This difference in “train- 
ing,” then (and not the effects of material-efficient causation on the body as in 


29 Sassi (2001, 109). 
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Pr.14 and Aristotle),?? is the reason why the Europeans are stronger and more 
courageous than the Asians: the bodies and minds of the Europeans are con- 
stantly changed and hardened through the seasons, whereas the Asians are left 
at peace (16.1-11; 23.1-23; and 24, passim). In addition, unlike the author of the 
Problems, the Hippocratic author likes to juxtapose the influence of climate 
with that of laws and constitutions, which can produce the same effects (16.1- 
27 [11: xoi mpocett Sid cobc vópouc]; and 23.23-31).?! And finally, the Hippocratic 
author does not mention how environment might affect the intellectual capac- 
ities of the people living in those environments; Airs Water Places only deals 
with what we would call "personality" traits, while the author of the Problems 
(as well as Aristotle)?? includes intellectual traits in the character profiles that 
are affected by the environment. 

Herodotus appears to accept a very similar account of how climate influ- 
ences character as is presented in Airs Waters Places. Although for the most part 
Herodotus emphasizes the role of law or custom over nature, the last chapter 
of his Histories includes an anecdote about Artembares and Cyrus, king of the 
Persians. Artembares suggests to Cyrus that the Persian people leave the rug- 
ged land on which they live now and find a region that is better. Cyrus does not 
like the plan, and replies (9.122.12-17): 


Do this, but by ordering this advise them to be prepared to no longer be 
rulers but instead be ruled. For from soft lands soft men tend to come to 
be (quA£ety yàp ¿x TAV pañaxðv ywpwyv LaAaxods &vdpac yiveodaı): for it is 
not possible that from the same soil both amazing fruits come to be and 
men who are good at war. 


30 See, however, HA 8.29.607a9-13, where Aristotle discusses how differences in regions 
produce differences in the character traits of animals and states that animals living *in 
rugged highlands will be different from those living in the soft lowlands,” as the former 
will be “fiercer and bolder in their appearance.’ Although Aristotle does not provide any 
causal explanation for this, the suggested correlation between the ruggedness of the envi- 
roment and the toughness in character is very similar to the explanations that dominate 
the Hippocratic Airs Waters Places. 

31 This type of explanation is also different from Aristotle's, who (as we saw in Pol. 7.7. 
1327b18-38 quoted above) suggests a different causal relation between constitutions and 
natural character traits: for Aristotle, climate produces changes in natural character traits 
and these different character profiles produce differences in the natural ways in which 
people organize themselves and their cities. (Of course, Aristotle also believes that laws 
and constitutions can change people's character traits, but this is part of his program of 
moral development and not of ethnography.) 

32 See especially HA 11.488b12-24 and 8.1.588a18—b3. 
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After hearing this, the Persians walk away, agreeing with Cyrus, and choose 
"to rule while living in a poor region over sowing the plains while being slaves 
to others." The causal relation between climate and character in this anecdote 
is left implicit, but the idea that soft lands produce soft people and the implica- 
tion that it is because of the harsh living conditions of the Persian people that 
they are so successful at warfare is very similar to the theory of environmental 
sympathy presented in the Hippocratic treatise. 

In addition to these physiological explanations, the author of Pr. 14 also 
offers a closely related psychological-historical explanation for the "fact" 
that people living in hot regions are wiser than those living in cold ones 
(Pr. 14135.910a29-37). On this account, people in cold regions have higher lev- 
els of internal heat, which makes them "resemble those who have drunk too 
much,” making them “not investigative but courageous and optimistic,” and 
so they inquire less, while people living in hot regions are like those who are 
sober and who are therefore scared rather than courageous, making them 
inquire more. The difference in wisdom thus does not reflect a difference in 
natural capacities but rather reflects how differences in personality traits (such 
as courage and cowardice) affect the investigative nature of people: those 
who inquire more are wiser because they discover more, and vice versa. As 
a second explanation, the author also suggests that this differentiation could 
be due to the longevity of those living in hot regions, while those living in 
cold regions have perished due to floods:?3 those living in hot regions are like 
old people who have had more time to acquire wisdom, whereas people in 
cold regions are like young people who die before having been able to acquire 
much wisdom.3* 

The analogy used in this explanation between the wise people who live in 
hot regions and those who are sober or old on the one hand and between the 
less wise people living in cold regions and those who are drunk or young on 
the other hand, as well as the personality traits associated with them, is again 
one that could well be Aristotelian in origin. For in his Rhetoric, while provid- 


33 References to historical floods destroying humans are also present in Plato (see, e.g., Leges 
677a4-6: “... that there have been many destructions of humans through floods and dis- 
eases and many other things, in such a way that only a small portion of the human race 
has survived"; Leges 679d2; and Tim. 25c7) and Aristotle (Phys 413.222a22—26). 

34 Potential explanations for why people in hot regions live longer are provided in Problems 
14.9-10: aging is either a form of putrefaction or of cooling of the internal heat or of 
drying, and people living in hot regions are either drier and therefore more difficult to 
putrefy, or are less quickly or less likely cooled, or are better at preserving their heat and 
moisture. 
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ing character profiles of the young, the old, and the men who are in the prime 
of their life (2.1214), Aristotle, too, compares the young with those who have 
drunk too much (2.12.1389a18-19: "just as men overcome by wine, so too are 
young people thoroughly heated—8i&8epuoi—by their nature") in describing 
the hotness of their nature? which in its turn explains their courage and opti- 
mism (2.12.1389a25-26: dvdpetotepot... evéAmidec).3° And although Aristotle 
does not characterize the old as sober, he does explain their cowardly charac- 
ter traits in terms of the coldness of their nature (2.13.1389b29- 32: “for they are 
cowardly and always anticipating danger. For their states are the opposite from 
that of the young: for they are cold, whereas [the young] are hot, such that old 
age has paved the way for cowardice—for fear is a kind of chilling”). There are 
no such analogies in either the Hippocratic Airs Waters Places or in Herodotus’ 
Histories. 


4.2 Material-Efficient Explanations of Differences of the More and the 
Less in Ethnic Bodily Features 

The explanations that are offered in Pr. 14.4, 8, and 14 for differences of the 
more and the less in the bodily features of certain ethnic groups—i.e. bowleg- 
gedness, curly hair, tallness, and dark eyes in the case of people living in hot 
regions and tallness and blue eyes in the case of people living in cold regions— 
are similarly couched in the Aristotelian language of material-efficient causa- 
tion and are exactly the kinds of differences of the more and the less Aristotle 
sets out to explain in Ga 5 (differences in eye-color especially are used as an 
example of something that needs to be explained in terms of “the matter and 
the source of motion as coming to be from necessity": see GA 5.1.778a17-20 and 
718a29-b1). 

For instance, in explaining the bowleggedness of Ethiopians and Egyptians, 
the author of Pr. 14.4 draws an analogy between what happens to wooden 
beams when they are being dried out under the influence of heat and what 
happens to the bodies of animals under similar conditions: they both get 
warped (909228: dtactpepetat).3” As evidence for this explanation the author 
points to the fact that their hair is curlier as well, and curliness is "like the 


35 Cf en 744.1154b9-10: “Similarly, in youth, people are—because of the growth that is going 
on—in a bodily condition similar to those who are drunk... ^ 

36 On the effects of drinking wine on character in Aristotle, see also HA 7.5.585a32-33, 
8.12.597b27-29; and EE 3.111229a18-20. 

37 See also EN 2.9.1109b1-12, where Aristotle compares the habituation of men with the 
straightening of bent sticks. 
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crookedness of hair" (909a30-31: onep BAotoótyc THY vpuràv).38 In both cases, 
the drying heat causes the bodily parts to twist immediately, without first 
changing the internal heat or the material nature of the people in question.39 
This is also very similar to how Aristotle explains differences in the straight- 
ness and curliness of the hair of different ethnic groups (GA 5.3.782b32—78321): 
according to Aristotle curly hair is harder than straight, because dry things are 
harder than moist things, and Ethiopians and people in hot countries have 
curly hair because "their brains and the surrounding air are dry.” Environmental 
heat thus causes hair to dry out from the outside, such that it becomes curly of 
material necessity, without necessarily also changing the mixture of the mate- 
rial nature of people, even if the dryness of the latter is also due to the heat of 
the environment. 

Similarly, in explaining the tallness of people living in both cold and hot 
regions in Pr. 14.8.909b15-24, the author states that in both cases this is due 
to heat. For cold regions produce hotter internal natures, such that these peo- 
ple possess “an extreme source of growth," while hot regions do not from the 
outside impede the growth of the people living there, even if their source of 
growth must itself be smaller. Only “in the region around us" is the source of 
growth smaller and is the growth tempered by the external cold, thereby caus- 
ing the people living there to be less tall. Although structurally this explanation 
is thus very similar to material-efficient type explanations that are especially 
common in GA 5, it actually conflicts with the explanation Aristotle himself 
provides for the tallness of people. For according to Aristotle, only people (and 
animals) living in hot regions are tall, and this is caused by the hot humidity 
of the environment, which feeds the life-giving internal heat and moisture of 
living beings and thereby enhances their size (and longevity), whereas cold 
environments easily congeal moisture and thereby inhibit the growth (and 
longevity) of the people living there, especially since their moisture is already 
more watery due to the coldness of the environment (Long. 5.466b16—22).*? In 
other words, both authors agree that heat produces growth while cold inhib- 
its it, but Aristotle adds moisture as a second causal factor to his explanation 
(for moisture is according to him “life-giving”: GA 2.1.733a11) and holds that the 
two factors combined explain the tallness and longevity of people living in 


38 | CÉ1A16.713b9-10 on the crookedness of the legs of non-blooded polypods. 

39 Contrast, however, Pr. 38.2: there dryness of the environment is taken to be the cause of 
the reddishness and thinness of the hair of people living in the north. 

40 Aristotle also believes that environmental coldness can makes it entirely impossible for 
certain kinds of animal to come to be: see Long. 5.466b22-28; HA 8.28.605b22-24 and 
606b2-3; and GA 2.8.748a22-26. 
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hot regions. Interestingly, the Hippocratic author of Airs Waters Places also 
appears to explain tallness more in terms of the moisture of the environment 
rather than in terms of its heat (e.g., the Phasians who live in foggy marshes 
are “tall in stature": Aérs 15.14; cf. 24.9-12), and sides with Aristotle in character- 
izing the Scythians (and animals living in Scythia) as short due to the coldness 
of their environment (Aérs 19.318). The explanation offered in Pr. 14.8 thus 
appears to be rather unique both in its attribution of tallness to people living 
in cold regions and in its explanation. 

And finally, in Pr. 14.14, differences in the darkeness and lightness of eyes are 
explained first in terms of the presence or lack of internal heat and the level 
of moisture that is present in the eyes as a result of internal heat being pres- 
ent or lacking, with the internal heat itself either being locked in or pressed 
out of the eyes due to the surrounding heat or cold. Because of this, people in 
the north are blue-eyed due to an excess of internal heat present in the eyes 
that is locked in there by the environmental cold, while people in the south 
are dark-eyed due to the lack of internal heat in the eye (the environmental 
heat causes their internal heat to escape) as well as to the leftover moisture 
in the eye (which is locked in there because of the external heat). Ultimately, 
it is the leftover moisture taking over the space where otherwise there would 
be fire or light that causes darkness of the eye. The author attributes this view 
to Empedocles, and the explanation indeed fits broadly with Aristotle's ver- 
sion of Empedocles' explanation of the differences of the more and the less 
in eye-color in GA 5.1.779b15-20, which postulates that blue eyes have more 
fire than water (and therefore see better at night) while dark eyes have more 
moisture than fire (and therefore see better during the day). Aristotle himself, 
of course, criticizes this view and claims that these differences are solely due 
to differences in the level of moisture in the eye (much liquid causes darkness 
and makes the eye move less easily under the influence of sense impressions, 
while little liquid produces blueness and makes the eye move more easily: see 
GA 5..779b14—780213). Thus, while in this case Aristotle might have formed the 
source for explanation presented in Pr. 14.14 (cf. Sens. 2.437b9—438a4), it is not 
his own view that is preserved. 

The same is true for the second, alternative explanation that is presented 
in Problems 14.14, which simply posits that there is a correspondence (910a22: 
opotodtat) between the color of the eyes and the color of the rest of body, but 
without offering a futher explanation for why this correspondence should 
hold. The assumption that because their skin is black, other bodily parts of 
the Ethiopians will be black as well, appears to be a more common one: for 
instance, in a different problem, the author is puzzled about the fact that 
Ethiopians have very white teeth, but black nails, and postulates that while 
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nails grow from the skin and therefore have the same color, teeth are dried and 
thereby turned white by the sun (Pr. 10.66); and Herodotus makes the surpris- 
ing claim that the Ethiopians have black semen (3.101.4—7). Again, this is nota 
view endorsed by Aristotle,*! as we already saw above; and although he does 
believe that the color of hair and feathers in non-human animals is caused by 
the material nature of the skin, such that white skin produces white hair etc., 
he does not think that this causal relation applies to humans (GA 5.4.784a23-26 
and 5.5.785b2-15). 

In sum, then, the problems collected in Pr. 14 offer a wealth of ethnographi- 
cal material that is clearly much indebted to the debates about the relation 
between environment and ethnic traits in the philosophical, medical, and 
historical treatises of the time, and, as I have argued, especially—but not 
uniquely—to Aristotle's views. 
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CHAPTER 11 


Problemata 15: Its Title and Agenda 


Alan C. Bowen 


1 The Title of Problemata 15 


There is a variety of titles for this book in the surviving manuscripts as well as 
in our modern editions and translations, a fact which ultimately signals the 
difficulty of interpreting the problemata within book 15 and discerning the 
principle of their collocation. This uncertainty is evident even in the earliest 
manuscript witness (designated Y?), which is found in the codex Parisinus 
graecus 2036. Nevertheless, I propose that this manuscript also indicates an 
understanding of book 15 that grasps its coherence in an interesting way. 


The Earliest Witness 
Parisinus graecus 2036 was written in the 10th century and thus some 200 years 
before the next surviving copy of the Problemata. It is singularly important 
not only for its antiquity but also because it is complete, well preserved, and a 
source consulted by several later readers and annotators. 

The original layout of the pages is straightforward: there is the body text 
and to the left in the margin are given the numbers of the problemata them- 
selves. In another hand, in the far left or far right margins are given the book 
numbers.! 

To punctuate Y*, the copyist uses the following signs: 


+ across placed at the left margin to mark a major division and the begin- 
ning of new text, usually the title of a book, as well as on occasion the end 
of this text when placed at some distance from it on the same line (see, 
e.g., f. 93v) 
a dicolon to separate text, occasionally one problema from another (see, 
e.g., f. 93v) or the title of a book from its first problema (see, e.g., ff. 135v, 
1391, 175V) 

:— adicolon with paragraphos (-) to mark the start of a textual unit 


1 Louis (1991-1994, 1: xli) reports only that the book numbers are in the right margin and says 
nothing of the hand. In my digital image of the codex, however, the ink for the book numbers 
is quite faded but still appreciably more black than that of the body text and numbers for the 
problemata, and the letters are not that well formed. 
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:  adicolon with coronis (~) to mark the end of a textual unit, usually the 
last problema in a book 
an upper point to conclude an independent textual unit, be it a book title 
(see, e.g., f. 1241), some text within a problema (where we might use a 
colon, a period, or a question mark), or a problema (all but the last prob- 
lema in book 15 conclude with an upper point), as well as to separate 
items in a list 
a lower point to conclude a dependent textual unit (where we might use 
a comma). 


One also finds written in another hand (Y8)? within each problema in the left 
margin: 


~ a paragraphos to mark a major transition such as that from the leading 
question of a problema to a secondary question (see Plate 4). 


In addition to these conventions, it is important to notice some features of this 
copyist's engagement with his text.? First is that he is not a mere copyist but 
does on occasion intervene in Y? to correct careless mistakes.* Next is that he 
starts the opening text (usually a title) of a new book of problemata on a new 
line. And last is that he does not always follow this practice in dealing with the 
problemata within a book. The rule here is to end the sentence of the conclud- 
ing problema with an upper point (-) and then, after a blank space of two to 





PLATE 1 The transition to Pr. 15.2 (Par. gr. 2036 f. 89r) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


2 According to Louis (1986, 199; 1991-1994, 1: xlii), this hand dates from the early 16th century: 
he describes the writing as thick, clumsy, with letters that are more slanted, and in ink that is 
much faded. So far as I can judge from my digital image of the codex, this hand may also be 
responsible for the book numbers in the left or right margins beside the book titles: see, e.g., 
Plate 3. 

3 Cf. Louis (1991-1994, 1: xli-xlii). 

4 According to Louis (1986, 199 n. 10), there are four instances in which the copyist makes 
such corrections: his edition (1991-1994), however, shows only three—all in book 10 (891bu, 
891b19, and 891b32). 
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three letters, to fill out that line if possible with the first sentence of the next 
problema and, when this continues into the next line, to capitalize the letter at 
the start of this line—no matter where it occurs in the word (see Plate 1). 


The Table of Contents 

Let us turn first to the listing on f. 1r of the contents of the Problemata. This 
listing is displayed in four columns written in two hands. Columns 2 and 3 are 
in the copyist's hand: the second gives book numbers and the third, the book's 
title in some form. Columns 1 and 4 are in the hand of the annotator/redactor 
Y?25 the first, which is lacunose and difficult to read, may correlate the book 
numbers of the second column with those of another collection or arrange- 
ment of the Problemata. Column 4 gives the number of problemata in each 
book. So far as one can tell from this table of contents, the reckoning of prob- 
lemata in this last column usually accords with that of our modern editions 
but sometimes it does not.® 





PLATE 2 Contents of book 15 (Par. gr. 2036 f. ir) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


Plate 2 shows the entry for book 15, which I transcribe and translate provision- 
ally as follows: 


5 Louis (1986, 199); (1991-1994, 1: xlii) dates this hand to the 12th century and describes its ink as 
very black, that is, blacker than the reddish black ink of Y^. Unlike the copyist of Y*, Ya? puts a 
diaeresis over «t» (“10”) in columns 1 and 4; and, in his abbreviation of «repi», the horizontal 
stroke in «II» stops at the vertical strokes. 

6 A few of the original entries in column 4 on ff. ır-v have been corrected and are now in 
accord with our modern editions; but some are still not—e.g., book 15 is listed as having 12 
problemata rather than 13; book 25, with 21 problemata and not 22; and book 26, with 61 not 
62. The count in book 15 of Y? derives from the combining of our 15.3 and 15.4 in problema 3. 
In book 25, problema 12 combines our 25.12 and 25.13; and in book 26, problema 10 combines 
our 26.10 and 26.n. 
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:T: 
iA e öca paðnpaTxà xai nepi tà où(på)via o 
3 
14 35  Allthe [Problemata] that are Maðypatıx& and [all that] 9 
concern the Celestial Bodies? 


The Insertion after Book 14 
This is not, however, what one finds at the close of book 14 and before the 
start of problema 15.1. There one finds inserted after the last word of book 14, 
«Oepuóv», a text which I transcribe as follows (see Plate 3): 


Bep óvi~ ......... «textual ornaments» ................ 
+ TAdE Eveotw dca uo uorcudijc uecéxet dewpi 

ac dA c - Kal Sco cepi TH obpdvıa - öca MEPL TAC 

Arbuxa - öca nepi tà ëupuya: — ca uo orco 


Note that in «naßnynarucic», the «y» in the final syllable is a correction in 
another hand, perhaps Y??, given the inclination of the vertical strokes of the 
«H». 





PLATE 3 Heading for book 15 (Par. gr. 2036 f. 89r) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


7 In this listing, «oö(pd)vıa» is written as a nomen sacrum: «OYNIA» 
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As Robert Mayhew (2012, 180 with n. 5) has rightly noted, 


e «tdde Évec tty» announces a listing of contents, 
e «dca Tepi TA Apvya» is the title of book 16, and 
* «dca Tepi xà Eubuyon, the title of book 17. 


But it is not the case, as he supposes, that «öca paðypatıxa» belongs to this list: 
note that it is separated from «öca mepi xà Eutpuya» by its enclosure between a 
dicolon with paragraphos and a dicolon with coronis. Moreover, if one recalls 
the table of contents for this manuscript (see Plate 2), it is clear that «dca 
pov uoti» is far from redundant: it is, in fact, the first part of the listing «éca 
pov uorcucat xai epi xà où(på)via» given for book15 on f. ır. The other part of this 
listing «nepi tà obpavıa» is found as «dca epi tà oùpåvia» on f. gor between Pr. 
15.4 and 15.5 in our reckoning (see Plate 4). (In Yè, however, these lines come 
between the third and fourth problemata because the exemplar lacked the 
leading question of our Pr. 15.4 and runs its secondary question into the third 
problema (see f. 89v).) In sum, «dca nadnuartınd», by virtue of its position and 
its relation to the listing of contents on f. ır, is actually the title of the first part 
of book 15.8 

On f. ır, Y?? has inserted above «xai» (“and”) a «I» (“three”) to indicate that 
there are 3 + 9 or 12 problemata in book 15 (rather than our 13). More impor- 
tantly, this also makes clear that the annotator/redactor Y?? understood that 
the copyist of Y? was actually reading an exemplar in which book 15 was 
divided into two coordinate parts, the first entitled «éca nafnnarıxa» and the 





PLATE 4 Heading between 15.3 (15.4) and 15.4 (15.5) (Par. gr. 2036 f. gor) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


8 Mayhew reached this same conclusion in a private communication of November 2012, a few 
months after the publication of Mayhew (2012). 
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PLATE 5 The listing for book 36 (Par. gr. 2036 f. 1v) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


second, «öca nepi tà ovpdvia». That the listing in column 3 of f. ır has only «öca 
paðnpaTà xor nepi «à ob (pd)vto» is not a real problem: it simply combines the 
two coordinate titles found in book 15. 

Likewise, in the case of book 36, Y?? has corrected the listing on f. 1v by 
indicating that it has three problemata and inserting the title, «óco nepi GAov TO 
càpo» and the numeral “6” (see Plate 5). That this inserted title is in fact coor- 
dinate would seem to follow given that 


* itisassigned its own number of problemata on f. 1v, 

e Pr.36.3 (on f. 175r) is concluded by a dicolon with coronis followed by orna- 
mental elements, and that 

* this title, which is on a new line, is preceded by a cross and then followed by 


an upper point and another cross after a few spaces (see Plate 6).? 








PLATE 6 The coordinate title in book 36 (Par. gr. 2036 f. 175r) 
(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


9 Note that the listing on f. 1v for book 36 abbreviates the title on f. 175r «Apıctot&Xouc dca 
nepi npócwnov» to «dca nepi rpöcwrtov». This coordinate part is now book 37 in modern edi- 
tions, just as George of Trebizond, for example, assigned the problemata under «öca rept 
Tà oùpåvia» to their own book (numbered 16) in his Latin translation of 1452: see the copy, 
Parisinus latinus 6328, ff. 65v-66r and Plate 7. 


Faser apparent "e uid prtu 
diranta fir appetere fpa Pro figuesrum por- 
mamre: 
b bys que perenentrad eelefna petesa DENI. 


qnm d. 


non 
imevOnentums & deo-enlebem 





PLATE 7 The title of book 16 in George of Trebizond's translation (Par. lat. 6328 


f 66r) 


(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 


pap op Ep ope urpo uia roo p Limet p oy 
5 ap ee RT pope ‘moe VR eer wu 
weparera ô ee becas drys et iiA 
V Erur wor vais Oa ae Led 
Segen Rs. 
erörtern a deri nt Po vent 
PLATE 8 The subtitle in book 1 (Par. gr. 2036 f. 8r) 


(REPRODUCED BY PERMISSION OF THE BIBLIOTHEQUE NATIONALE DE 
FRANCE) 





This would mean, then, that books 15 and 36 are unique in this respect. Book 1 
does indeed present a title, specifically, «öca Bondnnarıxa mpdc tact» (“All the 
[Problemata] that are Useful for Healing"), between 1.29 and 1.30 (see Plate 8). 
But not only is this title preceded only by an upper point and followed by 
dicolon alone, it lacks the initial cross (and a closing one as well). Moreover, 
the numeration of the problemata does not start over after «öca BonSypatixa 
npòc lacıv» but continues in sequence. In addition, the listing for book 1 on f. ır 
has only «éca iatpıcd» (“All the Medical [Problemata]"): there is no mention of 
this second title or part and it is not assigned its own number of problemata. 
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Accordingly, I conclude that «éca BonSypatixa mpöc iacıv» was, for both the 
copyist of Yè and his redactor Y??, the title of a subordinate, not a coordinate, 
part.!o 


2 The Agenda of Problemata 15 


So how is one to make sense of this division in book 15? One great hindrance 
in interpreting it as a division into coordinate parts is, I surmise, a modern 
confusion about *mathematics" and when, if ever, it is a term that renders 
«potngorcucn». 


Mathematics and padypatixy 
Mathematics, at least premodern mathematics, is a science of quantity, both 
numerical and spatial. In ancient Greece, mathematics would be arithme- 
tic, geometry (planar and solid), and trigonometry. Plainly, what the Greeks 
called yuafnyarıcn is not in the first instance mathematics because, in addi- 
tion to arithmetic and the rest, uaOvjuocuc includes optics, harmonic science, 


10 As Mayhew has pointed out to me, later copyists may have been moved to assign 1.30-57 
toa separate book because they saw these two groups of problemata as constituting coor- 
dinate parts, on the grounds that 11-29 concern the causes of disease for the most part 
and 1.30-57 address the treatment of diseases and other ailments. Moreover, he notes, this 
may be what brought Hunain ibn Ishaq (ninth century AD) to assign each of these two 
parts to its own book (his books 1 and 2) in his Arabic translation (see Filius 1999, 58-61). 
See Filius (1999, xi, xxx-xxxv, xxvi-xxix) for argument that Hunain (not Thàbit ibn Qurra) 
is the translator and that this translation was made directly from a Greek version. (See 
Filius 1999, xxviii on Hunain's mode of translation.) 

One may well ask whether this division was to be found in Hunain's exemplar or 
whether it is his own contribution, given especially the numerous departures in his ver- 
sion from any surviving Greek manuscripts. According to Flashar (1991, 385), there are 
Greek manuscripts in which book 1 is divided into two books in this way. But the problem 
here is that these manuscripts are later and that Hunain's Greek exemplar is no longer 
extant. Moreover, while Filius uses the modern edition of the Greek text advantageously 
to show how Hunain has adapted his diction and syntax in light of the Greek version, and 
while there are clear signs that both Hunain's translation and Y? (and, hence, all modern 
editions) derive from Greek manuscripts that included post-Galenic elements (see Filius 
1999, xvii-xxvi), we are hardly in a position to credit some difference between the modern 
Greek text and Hunain's translation to Hunain's Greek exemplar. 

So far as book 15 is concerned, which Hunain breaks into two, his books 16 and 17, it 
seems likely at this juncture that the substantial departure from Y? of Hunain's version 
of problema 3 as well as the introduction of a version of problema 4 not found in Y? (see 
Filius 1999, 644—55) are due to Hunain alone. 
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and astronomy, sciences which, though quantitative, are not of quantity. 
Countering that optics, harmonic science, and so on are mathematics because 
they apply mathematics will not do either, since this proposal wrongly con- 
fuses what is known in these sciences with how it is known. That is, while 
it is certainly recognized in antiquity that astronomy uses mathematics, no 
ancient would claim that this science is mathematics: for them (as for us), the 
subject of astronomy is not quantity but the celestial bodies and their motions. 
In short, the notion of applied mathematics, like that of applied science, is 
foreign to the ancient Greeks and belongs to more recent efforts to map knowl- 
edge and the intellectual world." 

Yet, if «uaðypatıxh» and its cognates do not mean «Apıduntuo» or 
«yewperpla» and theirs in Y*, at some point in the history of the text, there was 
a scribe who was plainly concerned to make clear why there were two parts in 
this book, each with its own title.? And this, I surmise, required showing the 
reader how to understand «öca padypatixe». 


The Interpretative Challenge 

Now, it is common enough in ancient Greek to use «yayuatuaj» and 
«6 paðypatıxóc» to designate respectively astronomy and the astrono- 
mer. Aristotle, for example, does this in contexts when «dctpoAoyia» and 
«6 a&ctpoAdyoc» do not suit the point at hand, typically, that astronomy is a 
mathematical science and that its practitioners use mathematics to develop 
their arguments about the heavens, arguments which explain why things 
are as they are and do not just account for the fact that they are so.!? Again, 
in another context, Hipparchus develops his commentary on the Phaenomena 
of Eudoxusand of Aratus by casting àcrpoAóyot (notably, Aratus) and padypatixot 
(notably, Eudoxus and himself) as rivals in their claims to expertise in astron- 
omy. (Needless to say, poets do not fare all that well in this competition.) 

As I see it, then, some scribe of book15 understood that «uadnportıxd» meant 
"astronomical" or, better, *in mathematical astronomy" given the nature of 


11 On “applied science”, see Bud (2012). 

12 Whether the list of titles between books 14 and 15 is an intervention of the copyist of Y? 
or of an earlier scribe is impossible to tell, given the manuscripts that we now have. At 
the least, we can observe that it is not to be found in Hunain's translation (see Filius 1999, 
644—45). Accordingly, I will speak of it only as a contribution by some scribe rather than 
as one by the copyist of Y?, thus leaving the question open. 

13 See, eg, Aristotle, APo. 113.78b32-79a5; Cael. 2.1.291b6-10, 2.14.297a2-5; Metaph. 
A.8.1073b3-8. Cf. Bowen 2013, 203-204. 
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Pr. 151-4 themselves. But, having come this far, he found himself obliged 
to indicate why the title «öca naßnuarıxa» was not duplicated by «öca mepi 
ovpavio. 


The Scribe's Solution 
The solution was to insert between books 14 and 15 text brief enough to convey 
that it was a listing of titles while still clarifying what the coordinate titles in 
book 15 mean. 

In this listing, it is important to see that «xal öca nepl obpdvıa» is not meant 
as the title of a separate book. It is instead, as the retention of «xai» would sug- 
gest, a title coordinate with «dca uafmnaruchc uevéxet dewplac mA Qc». In other 
words, the first two entries designate the coordinate parts of book 15. Indeed, 
the second in this listing is the same as that found in f. gor and which may have 
been modified in f. ır for extraneous reasons. 

This means, then, that «öca nadnporuchc uexéyet 6gopíoc imc» is meant to 
explain «öca padypatixd». This makes «&rAàc» (“without qualification" or “in 
general") the key term. In effect, the scribe's point would seem to be that his 
first three (our first four) problemata share in mathematical astronomy with- 
out qualification, that is, they broach it in general. This means, I take it, that 
they are foundational or propaideutic to “any” investigation in this science and 
should thus be distinguished from the next problemata that concern certain 
celestial bodies. 

Accordingly, I translate and present the text inserted between books 14 and 
15 in Parisinus gr. 2036 f. 89r as follows: 

These [titles] are included: 


All the [Problemata] that share in Astronomical Theory in General 
and All the [Problemata] that concern the Celestial Bodies 
All the [Problemata] that concern Things Lacking Soul 
All the [Problemata] that concern Things Ensouled 
All the [Problemata] in Mathematical Astronomy 


where this last line is the title of the first part of book 15. 


3 Prospectus 


But if this is right, we have just arrived at the very beginning of a new read- 
ing of book 15 and perhaps of the Problemata itself. The challenge now is to 
understand: 
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e how Pr. 1511-4 raise issues that are foundational to the study of the heavens 
that uses mathematics to advance its arguments, and 
e how 15.5-13 actually bear on, or contribute to, such a study. 


That is, the task still before us is to assess the scribe's interpretative agenda 
by determining whether there is a reading of the problemata in this book that 
can make sense of his distinction between these two groups and warrant their 
inclusion in a single book. This is a daunting task, to be sure, and one that I 
take up in a work currently in progress, Prolegomena to a Study of the Heavens: 
Problemata 15 in Parisinus graecus 2036.14 
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CHAPTER 12 


Musical Pitch and the Enigmatic Octave in 
Problemata 19 


Andrew Barker 


Greek philosophers and musical theorists were fascinated by the phenomenon 
of the octave. They treated it as a paradigm of completeness, its bounding notes 
as instantiating a perfect reconciliation of opposites, and the internal structure 
it exhibited in a regular scale as a prime example of the coherent organization 
of the parts of a whole. It is the finest of all the concords, the supreme instance 
of cvppwvia, whose two constituent notes blend into a seamless unity in which 
neither element is individually detectable. In musical scales it begins and ends 
a full cycle of notes, so that the highest and the lowest seem somehow identi- 
cal, and any further continuation of the scale merely repeats the same pat- 
tern of relations as appeared in the first octave. Experiments with instruments, 
together with speculations in physical acoustics, led Pythagorean theorists and 
other exponents of the mathematical form of harmonic theory to assign it, cor- 
rectly, the ratio 2:1; and this ratio is the product of the next two ratios in order, 
3:2 and 4:3, which correspond to the two other principal concords, the perfect 
fifth and the perfect fourth. The constituent terms of these ratios, 1, 2, 3, and 
4, add up to the perfect number 10, forming the Pythagorean “tetraktys of the 
decad.” Ptolemy, following unspecified Pythagorean sources, calls 2:1 the “best” 
ratio, since it is the one in which the smaller term is the largest simple fraction 
of the greater; and this in turn prompted attempts to explain its other remark- 
able properties by mathematical methods.! 

Comparable ideas about the octave and enquiries arising from them are lav- 
ishly represented in Book 19 of the Problemata. Nearly half of its fifty sections 
either explicitly raise questions about the octave or include comments about it 


1 Ptol Harm.1.5, 1312.7 Düring; cf. also especially 1.7, with Barker (2000), 54-87. When report- 
ing “Pythagorean” theories in his sophisticated essay in mathematical harmonics, Ptolemy 
drew heavily on works written between the third century BCE and his own time, especially, 
perhaps (as his commentator Porphyry asserts), on that of a certain Didymus (probably 
first century CE). Except in a few cases in which the original source (that of Didymus or of 
Ptolemy himself) was a work by Archytas, we cannot be confident that the theories reported 
go back to the Pythagoreans of the pre-Platonic period. 
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in their answers to other questions; and in a number of others, especially those 
concerned with relations between higher and lower pitches in general, the 
main example that the writers had in mind appears to be the relation between 
notes an octave apart. Some of their remarks seem obtuse, and perhaps some 
are; but often more careful examination can uncover thoughts that are both 
coherent and perceptive. Their questions and statements draw—sometimes in 
unusual ways—on a wide range of ideas about the octave, and about the spe- 
cial affinities between notes an octave apart. More generally, they sketch some 
intriguing ideas about the nature and the physical basis of differences of pitch, 
and I shall make these the focus of the first section of this paper. I shall also 
comment on the fact that the theories at work in Pr. 19 contrast rather sharply 
and surprisingly with those used in similar contexts in Pr. 11. 

The second part of the paper investigates the concept conveyed by the adjec- 
tive dvcipovoc. It plays a central role in Pr. 19's discussions of the octave but is 
rarely mentioned by other Greek musical theorists; and with just one excep- 
tion, those who do introduce it offer it no clear-cut definition. Its prominence 
in Pr. 19 is therefore remarkable in itself, and the passages where it occurs in 
this text give us the best chance we have of fathoming its elusive meaning. 
Even if I fail to disentangle all the difficulties (as I surely will), we shall pass 
through some fascinating theoretical scenery along the way. To complete this 
introductory flourish I should perhaps add my opinion, for what it is worth, 
that everything in this book of the Problemata could have been written, and 
probably was, within fifty years or so of Aristotle's death; and in due course 
I shall offer a suggestion that would pin at least some of its contents to a more 
closely circumscribed span of years in the early third century BCE. In that con- 
nection I shall again comment briefly on the relations between Books 19 and 11. 


1 The Octave and Conceptions of Pitch-Difference 


We say that one note is “higher” than another and that the other is “lower,” 
but these expressions are obviously metaphorical. They do not give direct, 
“literal” descriptions even of the phenomena we perceive, let alone of the 
physical events that underlie them. Greek writers rarely use these metaphors, 
but the terms which both specialists and non-specialists most commonly put 
in their places, òķúç, “sharp,” where we say “high,” and fagóc, “heavy,” where we 
say “low,” are equally metaphorical, as Aristotle (DA 2.8.420a26—b4) and many 
others point out; and so are all the other words they sometimes use instead, 
for instance a family of expressions connected with the notion of tension. It 
would appear that no one looking for an intellectually respectable explanation 
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of the relation between two pitches an octave or any other distance apart 
(which is itself a metaphor) can expect to extract it from the implications of 
the language in which it is normally described; and we would expect Greek 
theorists to draw instead on the more objective concepts and terminology of 
the physicists. 

So indeed they often do, and in general Pr. 19 is no exception. But at least 
one of its explanations seems to be based on features of linguistic usage. In 
19.8 we read: "Why does the low note contain? the sound of the high note? Is 
it because the low note is greater? It is like the obtuse (duBAvc) angle, whereas 
the latter is like an acute (6£5c) angle"? This remark evidently trades on the 
regular meaning of 4&¢ in non-musical contexts, “sharp,” and its association of 
a low note with an obtuse angle may merely reflect the prior suggestion that 
a lower note is "bigger" than a higher one. But though this diagnosis is surely 
correct, we would be doing the writer an injustice if we left it at that. Despite its 
apparent naivety the explanation has a distinguished ancestor and an almost 
equally distinguished companion. 

The ancestor is Aristotle in the passage mentioned above, reflecting on the 
reason why high pitches are called "sharp" and low ones "heavy": 


These things are said on the basis of a transference from tangible things, 
for the sharp [in tangible things] moves the sense a great deal in a short 
time, while the heavy moves it to a small extent in a long time. It is not 
the case that the sharp [sound] is swift and the heavy slow; rather, the 
movement of the former acquires its quality because of its speed and that 
of the latter because of its slowness. There seems to be an analogy with 
the sharp and the blunt (&ußàúç) in the domain of touch; for the sharp 
pierces, as it were, while the blunt pushes, since the former produces 
movement in a short time and the latter in a long one, with the conse- 
quence that the one is swift and the other slow. 


I suggest that the writer of 8 based his proposal on this passage, relying on it 
for the idea that the adjectives "sharp" and “heavy” are not used arbitrarily in 


2 Here and in Pr. 19.7, “contain” (loxe) is an emendation for “dominate” or “prevail over" 
(loxdeı). The Mss reading is in both cases defensible; but cf. 12, where the notion of con- 
tainment (differently expressed) is unquestionably in play. In explaining the phenomenon it 
addresses it asks: "Is it because the low is large, so that it is strong, and the small is present in 
(éveotw èv) the large?" 

3 Translations of passages in Problemata are adapted from Mayhew (2011); translations of other 
writings are my own. 
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acoustic contexts. They are applied to sounds for the cogent reason that the 
movements which physically constitute or underlie such sounds act on our 
senses in ways precisely parallel to those of sharp and blunt (“obtuse”) solid 
objects. His statement does not simple-mindedly rely on the superficial 
impressions given by ordinary language, but implicitly invokes ideas proper to 
the sciences (a combination of physics, physiology, and psychology). 

The “companion” I mentioned is Theophrastus. In the course of a long and 
complex passage? he deploys the notion that high and low sounds are respect- 
ively "acute" and "obtuse" in a different way from Aristotle, but again by refer- 
ence to what actually happens and not to what linguistic conventions suggest. 
He argues that if high-pitched sounds travel further than low ones, as seems 
to be the case, this is not because they are quantitatively greater (for instance 
by being more vigorous), but “because of their shape,’ in the sense that a high 
note projects itself mostly in a single, clearly focused direction, whereas a low 
note travels “more equally all about.’ He does not describe their trajectories as 
acute-angled or obtuse, but the affinity between his position and the Problem- 
writer's statement is evident. And although the Greek language might encour- 
age Theophrastus' assertions he makes no allusion to it; the evidence he offers 
in their support is drawn exclusively from empirical observation. 

At first sight 8 looks utterly trivial and unpersuasive, more so, perhaps, 
than any of the others we shall consider. I have tried to show that it may not 
be as silly as it might seem. But on the face of it the question it sets out to 
answer is even more puzzling than the response. In what sense is the high note 
"contained" in the low? Is the writer describing an audible phenomenon, or 
extracting an implication from a proposition in acoustic theory, or telling us 
something about musical practice or the capacities of instruments, or inferring 
the notion from a feature of linguistic usage? What is the basis of his supposi- 
tion? It is hard to be sure, but the same thesis appears in 7 and 12, and these 
offer our best clues to its meaning. 

In 7 the writer is trying to explain why, when attunements were formed on 
lyres with only seven strings (and hence it was impossible to assign one string 
to each note of an eight-note octave), the musicians retained the octave's low- 
est note, hypate, and omitted its highest, nété. After considering the possibil- 
ity that this description of their practice is mistaken, he continues: "or is it 
not [false], but it is the case because the lower note contains the sound of the 


4 Aristotle does not try to explain why low-pitched sounds are called *heavy" rather than 
“blunt”; he seems to assume that there is an obvious connection between the two attributes. 

5 Fr. 16 FHS&G (= Porph. in Harm. 61.16-65.15 Düring). The passage relevant here is at lines 
87-100. 
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higher note, so that hypaté yields the antiphönon® better then nété....” In 12, 
the question to be answered is why (at moments when the notes of the melody 
and its accompaniment are different) the melody's note is always the lower of 
the two (cf. also 49).7 The writer asks: “Is it because the low is large, so that it is 
strong, and the small is present in the large? Indeed, in division there are two 
nétai in the hypaté” 

These two passages are to be construed in closely related, perhaps identi- 
cal ways. In some writings, as Mayhew says in his note (2011, 541 n. 29), *divi- 
sion" (8i&Awptic) refers to the procedure of “stopping” a string part way along 
its length. From the late fourth century onwards theorists used this technique 
to demonstrate the ratios of musical intervals on the instrument known as 
the kanön or monochord, dividing the string into differently related lengths 
by means of a movable bridge.® Other things being equal, the note produced 
from half the length of a string will sound at exactly an octave above the note 
from the whole string, and in this sense two instances of the higher note, nété, 
are present within the lower note (or string), Aypaté. But 8t&Awpi in the sense 
"division" is not a technical term in Greek musicology, nor is it invariably con- 
nected with the use of the monochord. It is more likely, I think, that the writer's 
remark is based on a related aspect of performance on familiar musical instru- 
ments of the lyre type, since both 12 and 7 are concerned with questions about 
musical practice, not the activities of theorists. No instrument in regular use 
was equipped with a finger-board or frets against which the strings could be 
firmly stopped, as on a violin or a guitar? But if a lyre's string is lightly touched 
at the halfway point by a finger-tip of the player's left hand and struck with the 
plectrum held in his right, it can produce the harmonic an octave above the 
string's normal pitch. In this way the player can persuade the string to reveal 
the higher note that it “contains,” and since it can be extracted from either 
of the two parts into which the string has been divided, the string or note 
in the lower octave "contains" two instances of its counterpart in the higher. 
Hence the problem facing musicians using seven-stringed lyres, as the writer of 


6 On the adjective antiphönos see Section 2 below. The essential point here is that it refers to 
the note an octave away from the one actually played. 

7 Onthis statement and issues to do with accompaniment practices more generally see Barker 
(1995). 

8 Onthe monochord and its history see Creese (2010). He discusses the date of its introduction 
on pp. 97-130. 

9 Itcould be done on the small, lute-like instrument called the pandoura, but this was a foreign 
import with no public profile, known only from a few allusions in the literature and a number 
of representations in art, especially in the hands of women in terracotta figurines. See e.g. 
Maas and Snyder (1989, 185-86) and West (1992, 79-80). 
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7 conceives it, is soluble if they retain the string for the octave's lowest note and 
assign no string to the highest; whereas omission of the former and the inclu- 
sion of a string for the latter would give them no access to the lowest. 

In that case the "fact" on which 7 and 12 rely for their explanations, and 
which 8 in its turn attempts to explain, is grounded in observation of the prac- 
tices of performing musicians, and is independent of the work of theorists. In 
8 and 12 it is associated with the contention that the lower note is “greater.” 
But that seems to be no more than another way of saying the same thing; and 
hence when the notion of the lower note's greater size reappears in 13 and per- 
haps in n1 it is likely to reflect the same pattern of thought. Other passages 
concerned with relations between high and low pitches in Pr. 19, however, 
to which we shall now turn, are much more closely related to theoretical or 
scientific hypotheses. All of them presuppose or explicitly invoke the prac- 
tice of treating musical intervals as ratios of numbers, which was pioneered 
by early Pythagoreans, adopted by Plato and frequently exploited by Aristotle, 
and which assigned to the basic concords (symphöniai) the ratios to which 
I referred at the beginning of this paper. 

What, then, are the variables to which the terms of these ratios refer? Clearly 
they can be related to relevant dimensions of instruments, such as the sound- 
ing-lengths of strings or pipes, as experiments (or at any rate experience) had 
shown; and when 23 offers an explanation of the fact that notes an octave apart 
are in the ratio 2:1, it does so by appealing to these observations alone. But the 
notes are not identical with the dimensions of the items that produce them, 
and one cannot transfer the ratios from the instruments' dimensions to the 
notes themselves without further argumentation. Further, the notes' pitches 
themselves cannot be the variables related to one another in these ratios, not, 
at least, in the guise in which we perceive them; the ratio of the octave is 2:1, 
but it makes no sense to say that the perceived pitch of a higher note is twice 
(or half) that of a lower. Significant attempts to identify the relevant variables 
focused instead on the underlying physical factors whose quantitative varia- 
tions are causally responsible for our impressions of higher and lower pitches. 
That is, the problem was treated, correctly, as an issue in the infant science of 
physical acoustics. 

Our knowledge of Greek ideas in acoustic theory before the fourth century 
is scanty, especially in connection with the determinants of pitch. But from 
the time of Archytas and Plato onwards we have a good deal more informa- 
tion, and itis the theory of Archytas, modified by Plato and again by Aristotle,!° 


10 Archytas fr. 1, Plato Tim. 67b, Aristotle DA 2.8.420a26-b4. 
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that was adopted by the great majority of writers through the rest of antiquity.! 
It postulates that a sound is physically constituted (or in Aristotle's version, 
caused) by a special kind of movement in or of the air or some other suitable 
medium;" and that when this movement travels through the medium more 
swiftly the sound's pitch is higher, and when it travels more slowly the pitch is 
lower. The ratios can then be interpreted as those holding between the speeds 
of the relevant movements. A few later writers offer variants on this theme, 
but most are content merely to presuppose it, or to set out its contentions in 
greater or lesser detail.!? It appears to form the theoretical background to four 
passages in Pr. 19 (21, 35b, 37, and 50) and unusual conclusions are drawn from 
itin 21 and 35b. But since the theory to which these passages subscribe is famil- 
iar and their reasoning is tolerably clear, I shall not discuss them in this paper. 

There was, however, a second theory. Its details are explicitly set out in only 
one source of this period, the introduction to the Sectio canonis insecurely 
attributed to Euclid and written (or so I have argued) ata date not far from his.!* 
Important aspects of it appear also in two other texts, the pseudo-Aristotelian 
De audibilibus most probably written by Strato in the first half of the third cen- 
tury, and a passage quoted by Porphyry from a certain Heraclides, who may or 
may not be the fourth-century Platonist Heraclides of Pontus.!? According to 
the thesis of the Sectio canonis, every sustained sound is caused by a sequence 
of separate impacts on the air, producing successive movements in it which 
impinge separately on the ear. Because they follow one another very rapidly, 
we do not detect the gaps between the impacts, and they create the impression 
of a single, continuous sound (this aspect is best brought out in the passage of 


11 A passage in Theon of Smyrna (59.810 Hiller = DK 18.13) records a report which seems 
to suggest that the theory was pioneered by Lasus and Hippasus (or "those in the circle 
of Hippasus”), early in the fifth century. The report's reliability is debatable, but the argu- 
ments used to dismiss it by Huffman (2005, 472—73) do not strike me as compelling. 

12 Plato’s account has its own peculiarities, but they need not concern us. 

13 Porphyry quotes a passage from a work on the Timaeus by a certain Aelianus, which dis- 
plays a sort of elephantine meticulousness in its remorseless exploration of the minutiae. 
See Porph. in Harm. 33.16-37.5 Düring, especially 36.9-37.5. 

14 Sect. can. 148.3-149.8 Jan. For discussions of problems connected with its date see particu- 
larly Barbera (1991, especially 3-36) and Barker (2007, 364—410). 

15 [Arist.] Aud. 803b34-80488, Porph. in Harm. 30.11-31.21 Düring. For the attribution of the 
former to Strato see Gottschalk (1968). For arguments against identifying Porphyry's 
Heraclides with Heraclides of Pontus see Gottschalk (1980, 157). His arguments have been 
accepted by most scholars, but (as I have said briefly in various publications) I do not 
think that they are conclusive and I am inclined to adopt the contrary view. I hope to 
publish a fuller discussion in the near future. 
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Heraclides). The perceived pitch of the sound depends on the rate at which the 
impacts succeed one another: a closer succession of impacts yields a higher 
pitch; if they are more widely spaced the pitch is lower.!® According to this 
hypothesis, if one note is constituted by twice as many impacts in a given time 
as another, the first will be an octave above the second. 

Most of our evidence about fourth-century theories of pitch comes either 
from Plato and Aristotle, or from Platonist sources in later antiquity, and I sus- 
pect that the non-Platonist theory I have outlined played a greater part in the 
acoustic speculations of this period than those writings reveal. Long ago, in an 
enormous footnote, I suggested that it underlies a curious procedure attrib- 
uted by Archytas to some of his Pythagorean predecessors, through which they 
attempted to place the concords in order of excellence. If this hypothesis is 
correct, the theory must go back to Pythagoreans of the very early fourth cen- 
tury or possibly even the fifth. Given its relative rarity among the ancient tes- 
timonies on acoustics, it is remarkable that two passages of Pr. 19 (39b and 42) 
not only exploit it but apparently assume that it is well known and authorita- 
tive. There are possible traces of it in other passages too, but they are too slight 
to support any definite conclusion. 

Pr. 19.39b asks why people “magadize” in the concord of the octave, appar- 
ently meaning “in the concord of the octave but no other"? Here is its initial 
suggestion: 


16 The theory was probably based on observations of the behaviour of strings, longer and 
shorter or more loosely and more tightly stretched, whose back-and-forth oscillations 
were conceived as beating on the air with each backward or forward swing. See e.g. Porph. 
in Harm. 35.1-7 Düring. It rarely appears explicitly in sources other than those I have men- 
tioned. The main exception is Boethius, who draws on the theory in several passages (see 
especially Inst. mus. 1.3, 1.31, 41). We can infer that it had been adopted, or at least dis- 
cussed in detail, by Nicomachus, in the longer treatise on harmonics which he promises 
at the beginning of his short surviving essay (Harm. 1), but which is now lost. Most of 
Boethius’ work is apparently based on this lost treatise (see e.g. Bower 1989, xxiv-xxviii), 
and Boethius says explicitly that the theory outlined in 1.31 is that of Nicomachus. But it is 
clear from 1.3 and 4.1 that the main—and probably the only— sources on which the latter 
had drawn were the Sectio canonis and (to a smaller extent) Heraclides. 

17 Barker (1989, 35 n. 29); the passage is Porph. in Harm. 10715-108.21 Düring = DK 47 A17. 

18 The verb magadizein refers to the practice of performing a melody at two different 
pitches simultaneously, either on an instrument or instruments or with higher and lower 
voices. In principle the word could have applied to the performance of a pair of melodic 
lines running parallel to one another at the interval of e.g. a fifth; but in fact the allusion 
is always to singing or playing in octaves, since as 39b implies, the octave was the only 
interval that Greek musicians used for this purpose. We shall revisit the topic in Section 2 
below. 
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Is it because just as in metres the feet, in relation to themselves, have 
a ratio of equal to equal or two to one or indeed some other, so too the 
notes in a concord have a ratio of movement in relation to themselves?!? 


By itself this does not tell us much, unless the comparison of the notes in a 
concord with the elements of metre, that is, the syllables of words, is already 
a hint that the writer is thinking of both of them as sequences of items strung 
out in time. But the passage continues as follows: 


In the case of the other concords the termination of one note or the other 
is incomplete, ending halfway: this is why they are not equal in power. 
And since they are unequal, there is a difference in how they are per- 
ceived, as there is in choruses when some sing louder than others as they 
are ending. And further, it is a fact that hypaté has the same ending [as 
nété |? in the periodic [movements] of the notes; for the second impact 
of nété on the air is hypate. 


Some of this is rather enigmatic, but one thing at least about the last clause 
is clear, and it indicates unambiguously the theoretical framework within 
which we should try to interpret the rest. If a note is conceived as involving 
several impacts on the air, the framework must be provided by the “multiple 
impacts" hypothesis that I have sketched, and the statement can be interpreted 
as shown in Figure 1 below. 


Nété Innnnnnnn... 
Hypate I h hhh... 
FIGURE 1 


19 The awkward phrase “in relation to themselves,” which appears here twice, is a literal 
translation of the Greek mpd¢ abtovs. When it is applied to the feet, I take it to refer to the 
fact that the ratios are those of the parts of each foot to one another, the arsis and thesis 
or anó and katö of Classical rhythmic theory, and not (as Mayhew’s translation suggests) 
those between the lengths of different feet. When it is applied to the notes of a concord, 
Iassume that the writer is treating a concord, like a foot, as a single item composed of two 
distinct elements, and that the ratio is again the one that holds between its parts. 

20  Nété and hypaté are notes, the first of which is an octave above the second. The words 


An 


“as nété" are bracketed because they do not appear in any of the surviving Mss (though 
they do appear in Theodore Gaza's Latin translation). In any case the sense conveyed by 
their inclusion is evidently the one that the author intended, whether or not he made it 


explicit. 
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Here time runs from left to right. Each instance of the symbol n represents 
one of the impacts on the air that are constitutive of nété, and each h, corre- 
spondingly, is an impact of hypate. For each note the symbol I represents the 
musician's act of striking or plucking the relevant string (it is assumed that 
the two strings are struck simultaneously). We should notice that according to 
the model in Fig. 1 no "constitutive impact" occurs at the moment of striking; 
first the musician's action sets the string in motion, and then, at some slightly 
later moment, it strikes the air for the first time. In that case the “second impact 
of nété" mentioned in our passage is the second instance of n, and it coincides 
with the first impact of hypaté. Thus what this pair of impacts presents to our 
ears is simultaneously both the higher and the lower note of the octave, and 
this seems to give an intelligible sense to the writer's statement that "the sec- 
ond impact of nété .. . is hypaté” (though it remains a rather odd way of putting 
the point). 

At first sight there seems to be a difficulty. The writer denies that what he 
says of the octave is true of the other concords: in their case "the termination 
of one note or the other is incomplete, ending halfway" Now if we transfer the 
model used in Fig. 1 from the octave to—for instance—the concord of a fifth, 
whose ratio is 3:2, exemplified in the relation between the notes paramesé and 
hypaté (where hypaté is the lower of the two), we get the following result: 


Paramesé Ippppppppp... 
Hypaté Ihhhhhh.. 
FIGURE 2 


Here again some impacts of the higher note coincide with impacts of the lower 
and some do not; but whereas in the first example (Fig. 1) the second impact of 
nété coincides with an impact of Aypaté, in the second (Fig. 2) this is not true 
of the second impact of paramesé. At the relevant instant the Aypaté string 
is only halfway through its journey towards its own second impact, and this 
seems to correspond plausibly to what the writer asserts. But why is it appro- 
priate to focus in particular on the second impact of paramesé and not some 
other? Nété has two impacts in the time in which Aypaté has one, a fact that 
gives the second impact of nété some significance when we are considering 
the relation between these notes. Then since we specify the relation between 
paramesé and hypaté by saying that the former has three impacts for every two 
of the latter, why is it not the third impact of paramesé that should claim our 
attention? If we make that our point of reference, however, we shall find that 
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it marks a moment when impacts of the two notes coincide; as we are told 
at [Arist.] Aud. 804a2-6: “in all concords the impacts of the higher notes on 
the air occur more frequently... but the last of the sounds strikes our hearing 
simultaneously with the sound from the slower movement.’ The writer of 39b 
is alluding to a moment when one of them is “incomplete,” and here that does 
not seem to be the case. 

A focus on the third impact of paramesé will therefore fail to capture the 
situation the writer is trying to convey; and one detail of the text hints at a 
reason why it is its second impact that should concern us. The clue is in the 
writer's allusion, at 921a22-23, to the “periodic [movements]" (periodoi) of 
the notes. Here I have retained Mayhew's translation, but perhaps the word 
“cycles” would catch the sense more lucidly; a periodos is a cycle of movement 
which has completed its course and returned to its origin, so that if it contin- 
ued further in the same manner it would be merely repeating the same jour- 
ney as before. According to the theory we are considering, the movement of a 
plucked string has two phases, a movement forward (antistasis) from its origi- 
nal position and a recoil (apokatastasis),?! in each of which it makes an impact 
on the air; and the two phases together form a periodos, a full cycle. Thus a 
note may be thought of as fully instantiated as soon as one such cycle has been 
completed; and from this perspective it seems entirely appropriate to focus in 
every case on the moment at which the second impact of one note or the other 
occurs (that is, the impact caused by the apokatastasis), regardless of the ratio 
between them. This interpretation fits well into the context of the statement 
in which the reference to "cycles" appears: "it is a fact that hypaté has the same 
ending [as nété] in the periodoi of the notes" This can now be taken to mean 
that every apokatastasis of hypaté coincides with an apokatastasis of nété, and 
a glance at Fig. 1 above will show that this is true; while a glance at Fig. 2 will 
show that the whereas the apokatastasis in every second cycle of hypaté coin- 
cides with an apokatastasis of paramesé, there are no such coincidences in the 
intervening cycles. 

Of course I cannot insist on all these details. There are other ways of model- 
ling the patterns of impacts (though none that I have thought of fits the text as 
smoothly), and we must also take into account the possibility that the writer 
had not worked out all the relevant minutiae.?? What seems certain is that 


21 See Porph. in Harm. 35.1-7 Düring with n. 16 above; for the terms see 35.4. 

22 Compare the case of Plato's discussion (Tim. 80a-b) of the relations between the move- 
ments of the two notes in a concord, for which I can find no consistent mathematical 
interpretation. (I once mentioned this in conversation with Geoffrey Lloyd, who assured 
me that no such interpretation is possible.) 
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the passage’s arguments, its treatment of the ratios and certain features of 
its phrasing can be accounted for only in the light of the “multiple impacts” 
hypothesis. The same is true of 42, which is concerned with sympathetic vibra- 
tion; “Why,” it asks, “if one plucks nété and then damps it, does hypaté alone 
seem to resound?” We shall consider its answer to the question in Section 2 
below; but when the writer asserts that “the sound of nété is alien to the oth- 
ers both when it is ceasing and when it is beginning, whereas it is the same as 
hypaté when it is ceasing” (921b30—31), and alludes to “the second element”? of 
nété in a context that identifies this with Aypaté (921b37), we are plainly back in 
the same theoretical territory as in 39b. 

If I am right about the date of the introduction to the Sectio canonis and 
the identity of the Heraclides whom Porphyry quotes, and if Gottschalk was 
right in attributing the De audibilibus to Strato (see nn. 14-15 above), the only 
period from which we have clear evidence that the *multiple impacts" hypoth- 
esis was well known and unhesitatingly deployed by theorists is the first half 
of the third century BCE. (We can discount the treatments of it which reached 
Boethius through Nicomachus, since these, as I said in n. 16 above, are patently 
direct, quasi-antiquarian borrowings from Heraclides and the Sectio canonis.) 
It seems overwhelmingly likely, then, that the two passages in Pr. 19 that pre- 
suppose it belong to the same period. While this by itself has no implications 
for the dating of other passages in this Book, I can see nothing in them that 
would be out of place in early third-century writings. A more positive indi- 
cation can be found in the fact that while questions about pitch are at issue 
in over twenty sections of Pr. 19, at most four of these passages rely on the 
Platonist/Aristotelian theory associating pitch with speed of transmission; 
elsewhere we find a motley assortment of suggestions to do with the shapes, 
sizes, and strengths of notes, the dimensions of instruments, the mathematics 
of ratios and so on, in addition to the *multiple impacts" hypothesis. It looks as 
though the collection was put together at a time before any general consensus 
about the determinants of pitch had been reached, and this too would be con- 
sistent with a date in the third century.?* By the latter part of the Hellenistic 


23 The Greek is tò deurepeiov, "the second [something]" where the “something” is not speci- 
fied. Mayhew offers “its secondary [sound ]," which from one point of view is probably 
correct; but I am confident, given the context, that what the writer had primarily in mind, 
as in 39b, was the second phase in the movement of a string, the apokatastasis. 

24 Associations between pitch and the shape, size and greater or lesser “numerousness” of a 
sound, as well as its speed of transmission, appear also in Thphr. fr. 716 FHS&G. The theory 
that Theophrastus himself champions in that passage (that pitch is essentially a qualita- 
tive and not a quantitative variable) is different again. 
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period, the “speed of transmission" theory had ousted all its rivals and was in 
effect the only show in town. 

The situation is very different in Pr. 11, which is commonly treated as a com- 
panion-piece to Pr. 19. Issues to do with pitch are involved in 23 of its 62 or 
63 sections,?° and 21 of them appeal explicitly to the “speed” hypothesis.?6 Of 
the two which do not, one (1.50) is very brief and offers the merest sketch of an 
explanation; but arguably it becomes most easily intelligible if we assume that 
it too presupposes the same theory. At first sight the other (24) gives no indica- 
tion that its author accepted any particular theory about the physics of pitch- 
production. It asks why calves utter lower-pitched sounds than adult bulls, 
whereas in other species the voices of young animals are higher than those of 
the adults; and it answers the question merely by saying that the sounds made 
by young animals are similar to those of the females of the same species, and 
that in the case of cattle, unlike all other species, the voices of the females are 
lower than those of the males. In principle the writer might consistently have 
adopted any hypothesis whatever about the physics of pitch. But in fact the 
passage is evidently a summary reminiscence of Aristotle, GA 5.7.787a28-b1g, 
where the same observations are tied directly to the "speed of transmission" 
theory. The writer of 24 was probably just as solidly committed to it as are all 
the others whose remarks about pitch are collected in Pr. n. 

In the light of the points I made above, this sharp distinction between the 
relevant passages in the two Books gives a strong indication that at least a third 
of the sections in Pr. 11 were written at a considerably later date than their 
counterparts in Pr. 19. The other general feature in which the passages of the 
two Books most obviously differ tells us nothing about their relative dates, but 
may point to a difference between their writers’ interests and intellectual alleg- 
iances. Many passages in Pr. 19 refer, in one way or another, to the ratios that 
hold between the pitches of sounds separated by certain intervals, identifying 
those of the octave and other concords, and sometimes distinguishing them 
from one another and from those of non-concordant intervals. In Pr. 11, by 
contrast, there is no suggestion that pitch-differences can be expressed in this 
mathematical way, and none of the arguments propounded presupposes that 
they can. No doubt this distinction is due in part to the fact that Pr. 19 is con- 
cerned specifically with music (or harmonia, as it says in the Book’s title), and 
hence inter alia with the nature and attributes of musical intervals, whereas in 


25 There are 63 sections in all if we accept Jan’s and Mayhew’s division of the 62nd into two. 

26 Three of them (16, 19, and 20) also attribute greater "thickness" to the lower of two notes, 
but they seem to use this as an adjunct to the "speed of transmission" theory, as a way of 
explaining why the higher note travels more quickly. 
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the context of Pr. 11’s topic, which is voice or sound (phöne) in general, musical 
issues are no longer the centre of attention. But in a compilation so densely 
populated with discussions of high and low pitch, we might reasonably have 
expected at least occasional references to the ratios, and there are none. From 
this perspective (and perhaps from others) it looks as if the writers of Pr. u 
were inheritors of a tradition stemming ultimately from Aristotle's zoological 
works, together with the De anima and Parva naturalia and essays such as the 
De audibilibus and the De coloribus, in which—even in contexts connected 
with acoustic issues—the ratios are rarely mentioned and mathematical con- 
cepts play a very minor part. The relevant sections of Pr. 19, on the other hand, 
seem more in tune with Aristotle in the Posterior Analytics, where he assigns 
to mathematical harmonics the task of explaining observed facts about the 
audible phenomena,?” with quasi-Pythagorean aspects of passages in Plato's 
Republic, Timaeus, and Philebus, and with the intellectual orientation of Plato's 
immediate successors in the Academy, Speusippus and Xenocrates. 


2 The Octave and the Adjective Antiphónos 


If we leave Pr. 19 aside, the adjective antiphónos occurs only three times in all 
Greek literature before the first century BCE, once in Euripides (Suppl. 800) and 
twice in Plato (Laws 4.717b2, 7.812e1). It is therefore remarkable that in Pr. 19 
it is used eleven times, in seven different sections (7, 13, 16, 17, 18, 19, 39a). (The 
cognate verb, antiphönein, which usually means “to answer,” occasionally with 
the negative force “to contradict,” is rather commoner; but it does not appear 
in Pr. 19.) In the Euripides passage Adrastos asks the chorus to make utter- 
ances "responding to" or perhaps "echoing" (antiphóna) his groans, and the 
idea of a response may well be embedded in the usages of Pr. 19. But the earli- 
est passage in which the adjective designates a relation between musical notes 
is the second passage in the Laws. Here the Athenian specifies various forms of 
accompaniment of which he disapproves, including those in which the accom- 
panist plays notes that are symphónoi ("concordant") or antiphónoi in relation 
to those of the melody. Now in Pr. 19 and in later musicological writings, the 
adjective is used only with reference to the octave; but Plato is unlikely to have 
intended it in this sense, given that elsewhere he presents the octave in a very 
positive light as a paradigm of agreement and unity.?® Further, the octave is 
almost always included among the concords, and it would be surprising to find 


27  Seein particular APo. 1.7.75a38-b17, 1.13.78b34—7986, 2.2.90a14-23. 
28 See e.g. Rep. 4.432a, 443d. 
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a distinction drawn between concords and octaves, without explanation, in a 
non-technical text of this sort (though the distinction does appear in this form 
once in Pr. 19, as we shall see). In any case the contrast we would expect here 
is between concord and discord rather than between lesser concords and the 
octave. More probably, I think, the word's sense at Laws 7.812e1 corresponds to 
that of 4.717b2 (although there the context is not musical), where the adjec- 
tive clearly means "opposite to" (it sometimes has a similar sense in Plutarch); 
the Athenian condemns accompaniments using notes that differ from those 
of the melody, whether they are concordant with them or the opposite, i.e. 
discordant. 

In later technical writings on music the adjective is used by only four 
authors before the Byzantine period (Thrasyllus, Adrastus, Porphyry, and 
Gaudentius??), always in association with the octave. The same association is 
found in several passages of Philo of Alexandria and occasionally in Plutarch, 
and in increasing numbers of remarks about music by non-specialists from the 
fourth century CE onwards. It becomes common in Byzantine writings, where 
it looks as if the term regularly used in earlier times to designate the octave, tò 
dià macaw ("that which is through all [the strings]"), was no longer thought ade- 
quate to express the concept by itself, and was amplified into 16 xaT dvripwvov 
dia rac, "the ‘antiphonal’ dia pasón." 

The usage of several of the pre-Byzantine authors, however, makes it clear 
that although the octave is the only musical relation that can be described as 
antiphönos, the adjective does not simply mean “in the octave,” and that the 
expressions to día pasón and to antiphónon are not strictly synonymous. But 
they rarely give any hints as to what its actual meaning might be. The non- 
specialists provide nothing substantial;?? and of the four technical writers who 
use the word, neither Adrastus nor Gaudentius makes any attempt to define 
it. Thrasyllus offers some remarks, but they are too enigmatic to be helpful?! 


29 See Theo Sm. 48.17-494 Hiller (Thrasyllus), 51.15 (Adrastus); Porph. in Harm. 104.10 and 
160.23 Düring; Gaud. Harm. 347.26, 348.1-2 Jan. 

30 Plut. De amic. mult. (Mor.) 96e-f compares the concordance of antiphönoi musical notes 
with that of a special kind of friendship; in the former, *a similarity somehow arises 
between high and low pitches,’ that is, between items that differ in an important respect, 
whereas in this type of friendship all differences are eliminated. The same notion of 
simultaneous similarity and difference appears in Pr. 19, but by itself it does not take 
us far. For the notion of a "similarity" (homoiotés) between the notes of a concord, see 
also Plato Tim. 80a—b, and Porphyry's account (in Harm. 108.7-21 Düring) of some early 
Pythagorean terminology. 

31 The octave and double octave are concordant kat’ antiphónon, that is, “when the low pitch 
lying over against (antikeimenon) the high is in concord with it." The fifth and the fourth, 
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The account offered by Porphyry, on the other hand, is both substantial and 
intelligible, and we shall consider it shortly; it may help in the interpretation 
of some of the passages in Pr. 19, to which we shall now turn. I will divide them 
into three groups. 


2.1 Aesthetic Pleasure 

In 16 and 39a to antiphönon is associated with a feeling of pleasure. These pas- 
sages tell us little about the meaning of antiphönos, but they offer some insight 
into Greek treatments of the octave in the context of musical aesthetics.?? The 
question considered in 16 is why to antiphónon is more pleasing than to sym- 
phónon (which must refer here to concordances other than the octave, that is, 
the fifth and the fourth); and in 39a it is why to antiphónon is more pleasing 
than to homophónon, unison. As Mayhew notes, Eichtal and Reinach thought 
that the statements the Mss record in response to the question in 16 are mis- 
placed and were not in fact designed to answer it. I think they were mistaken, 
though the response is heavily compressed, and only becomes intelligible if we 
recognise that it uses the word symphönos and its cognates in two quite differ- 
ent ways. Here is the whole passage. 


Why is to antiphónon more pleasing than to symphónon? Is it because to 
symphónein is more obvious than when one sings pros tén symphónian? 
For one [note] or the other must be in unison (homophónein), so that 
when two [notes] accompany one voice they obscure the other [note]. 


As I have said, to symphónon in the question must refer to concords other 
than the octave. Singing pros tén symphónian, similarly, must be singing to an 
accompaniment in which the instrument plays a "chord" consisting of two 
notes a fifth or a fourth apart.?? But in that case to symphönein, at the begin- 
ning of the sentence, cannot be restricted to these lesser concords but must 
refer to concordance in general; and the point is that this attribute is “more 
obvious" when one sings to an antiphónos accompaniment than it is when the 
accompanist uses a fifth or a fourth. The sequel seems to mean that this is 


by contrast, are concordant kata paraphónon, meaning that “one note sounds neither at 
the same pitch as the other nor in discord with it, but sounds similar to it across some 
recognisable interval" (Th. Smyrn. 48.17-49.1). 

32 Forother discussions of musical pleasure in Pr. 19 see 1, 5, 9, 10, 38, 39b, 40, 43. 

33 The writer is probably thinking of singing accompanied, as often it was, by the double 
pipes called auloi, on which the practice of playing two notes at the same time was per- 
fectly normal. 
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so because one note or the other (of the accompaniment) must be in unison 
(with the voice),?^ and the combined forces of the voice and its unison partner 
"obscure" the other note of the accompaniment. Several other writers make 
the point that a pair of notes cannot be heard as a concord if one of them is 
so strong that it overpowers the other?5 Then if these remarks are to explain 
why the concordance is *more obvious" when the notes of the accompaniment 
are an octave apart than it is in the other cases, it must be assumed that when 
(and only when) the note sounded by the voice and by its unison counterpart 
on the instrument is the antiphónos of the other note of the accompaniment, 
it somehow reinforces the latter rather than obliterating it. 

Making sense of the response in 16 as an answer to its question involves 
some ingenuity and a good deal of hypothetical in-filling. Pr. 19.39a is more 
straightforward: 


Why is to antiphónon more pleasing than unison? Is it because to 
antiphónon is concordant at the octave? For to antiphónon arises from 
[the combined voices of] young children and men, who are separated in 
pitch as nété is from hypaté. Now every concord is more pleasing than a 
simple note (we have already explained why), and of these the octave is 
the most pleasing; unison, by contrast, has a simple note. 


The sentence about children and men is interesting for two reasons. First, it 
confirms that choruses of high and low voices, singing in octaves, were famil- 
iar in Greek musical practice; most choral performances of which we know 
involved one category or the other but not both together. Secondly, it offers 
this example as evidence that to antiphónon is associated with the octave; it 
is something that “arises from" this combination of voices (Ex naldwv yap véov 
xal &vdpav ytvetat), and they are an octave apart. But this can only count as evi- 
dence if to antiphónon is a recognisable phenomenon, one that presents itself 
when we hear people singing in octaves, and which is not identical with the 
octave but "arises from" it. We are left to wonder what exactly it is. 

The main part of the answer to the initial question comes in the second half 
of the passage. It has been shown that to antiphónon is attached to the octave; 
itis more pleasing than a unison because every concord is more pleasing than 
a single, unmixed note, and the octave is the most pleasing of the concords. 
The key premise here is that a concord is always more pleasing than a "simple" 


34 To the best of my knowledge, all other comments on accompaniment in Greek writings 
are consistent with this thesis, but none of them explicitly asserts it. 
35  Seeeg.Thphr fr. 716.68-78 FHS&G. 
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note, and we are told that the explanation of this has already been given. Here 
the reference may be partly to 16, as Mayhew suggests in his note (though not, 
Ithink, to 18 and 19, which he also mentions), but the most closely related ideas 
arein the final sentences of 38. The writer has explained why we enjoy rhythm, 
on the basis that “we naturally enjoy natural movements,” and that “orderly 
movement is naturally more akin to us than disorderly movement. Rhythm 
is arithmetically orderly and “moves us in an orderly fashion,’ and hence we 
enjoy it. In the closing sentences he explains why we also enjoy concords. 


We enjoy concord because it is a mixture of opposites that stand in a ratio 
to one another. Now a ratio is [a form of] order, which we have seen to 
be naturally pleasing, and anything mixed is more pleasing than what is 
unmixed. . . .36 


The writer’s contentions about our enjoyment of the “natural and orderly” 
movements of rhythm have affinities with passages in Plato’s Laws (notably 
2.653c-654a, 664e-665a). But the excerpt I have quoted seems to be—at least 
in part—a reminiscence of Aristotle DA 3.2.426a27-b7. That passage is fraught 
with difficulties which I cannot pursue here,” but for present purposes we 
can put aside the obscurities in its argument and in its relations with other 
Aristotelian texts. However they are to be resolved, it clearly draws the conclu- 
sion that when the object of our perception is a mixture of high and low notes 
which stand to one another in some ratio,?8 the individual elements are indeed 
pleasant in their own right, but “nevertheless what is mixed, the concord, is 
more pleasing than the high or the low.” But even if the Problem-writer has 
taken this aspect of his thesis from the De anima, he cannot be drawing on that 
passage for his use of the concept of *order" (taxis) to integrate his statements 
about concord with what he has said about rhythm. He could, however, have 
adapted it from Plato: 


36 There seems to be some corruption in the remainder of this sentence. The gist of it must 
be roughly. “... especially when the two notes that correspond to the terms of the con- 
cord's ratio are equal in power," but I hesitate to offer a translation. (Interpretation might 
perhaps become a little easier if we emended «aiodytov dv at 921a5 to alodnroiv övrow.) 

37 Thirty years ago I offered a reading of the passage which I still think has some merit; see 
Barker (1981). 

38 Aristotle does not specify any particular ratio or class of ratios, but in the context must be 
thinking of those of the musical concords. For their privileged status, not restricted to the 
sphere of music, see Sens. 3.439b19-440a15, discussed in Barker (2007, 338-48). 
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Other creatures... have no perception of order (taxis) and disorder in 
movements, the names for which are rhythm and harmonia. But for us, to 
whom as we said the gods have been given as fellow-dancers, these same 
gods have given the capacity to perceive rhythm and harmonia and to 
enjoy them. (Laws 2.653e-654a) 


And again, "The name for order (taxis) in movement is rhythm, and the order 
of the voice, where high and low are mixed together at once, is given the name 
harmonia" (2.664e—665a). Of course we cannot be certain, but it is tempting 
to conclude that Pr. 19.38 is an ingenious fusion of Platonic and Aristotelian 
materials, and if that were so it might give a valuable clue about the way in 
which the writers of Pr. 19 went to work. 


2.2 "Analogy" and the "Sound of a Single Note" 
We move on now to passages which may give more help in the interpretation 
of the adjective antiphónos. Let us look first at Pr. 19.18. 


Why is the octave concord alone used in singing? For people magadize in 
this concord, but in no other. Is it because it alone comes from antiphónoi 
notes, and whichever of them one sings, one produces the same result? 
For the one note contains in a certain way the sounds of both, so that 
even when just one [of the notes] in this concord is sung the concord 
is sung, as it is too when by singing both, or by one being sung and the 
other played on the aulos, they both sing as it were one note. That is why 
it [sc. the octave concord] alone is sung, because those that are antiphóna 
have the sound of a single note. 


The second sentence explains the meaning of the initial question. Performers 
are said to “magadize” when they create two simultaneous and parallel melodic 
lines, as could be done by a pair of semichoruses, or two instruments, or a voice 
and an accompanying instrument, and so on.?? Hence the question does not 
imply that whenever two performers or groups of performers sounded two dif- 
ferent notes at the same time they were always an octave apart, which is cer- 
tainly false (cf. Barker 1995), but that the octave was the only interval at which 


39 The verb is cognate with the noun magadis, which sometimes refers to an instrument 
(atype of harp) on which a melody could be played in simultaneous octaves, and 
sometimes to the procedure of magadizing. For a long and confusing discussion see 
Ath. 634b-637a; for modern treatments see Comotti (1983) and Barker (1988). 
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they performed whole melodies at two different pitches simultaneously.^? In 
effect the question is the same as that of 39b, which I discussed in Section 1, and 
it appears again in 17, which explicitly denies (though in rather different lan- 
guage) that melodies were performed in parallel fifths or fourths. It seems that 
the Greeks did not anticipate the "parallel organum" of the early Middle Ages. 

The gist of the answer suggested in 18 is summed up in the third sentence; the 
octave arises from notes that are antiphónoi, and whichever of them one sings, 
the result is the same. The last sentence puts it even more lucidly: when two 
items? are antiphöna they "have the sound of a single note.” But it is not clear 
whether—in this writer's opinion—to say that two notes are antiphönoi actu- 
ally means that they sound like the same note, or whether it indicates some- 
thing different, of which "sounding like the same note" is a consequence. 
Further, although we can agree that there is a sense in which notes an octave 
apart sound the same, there is obviously another way in which they do not, 
since their pitches are different; and the writer makes no attempt to analyze or 
characterize the “sameness” to which he refers. 

Aspects of 17 are puzzling, but it is apparently trying to pursue the issues in 
a little more depth: 


Why do they not sing antiphóna at the fifth? Is it because the concordant 
[note] is not the same in this concord as it is in the octave? For there 
[sc. in the octave] the low note is analogous in the low range to the high 
note in the high; it is, as it were, simultaneously the same and different. 
But those [sc. the high and low notes] in the fifth and the fourth are not 
like that, and hence the sound (phthongos) of the antiphónos note does 
not appear in them, for it [the sound] is not the same.*? 


40 We may guess that the same applied also to phrases within a melody, at least when they 
were more than two or three notes long. 

41 The neuter plural antiphóna leaves open the question of what these items are, but clearly 
they must be notes. 

42 Here are some comments on the respects in which my translation of this passage differs 
from Mayhew s. (i) At 918b35 the noun implied by ) oüupwvos (feminine) must I think be 
xopdY, here (as in 18) meaning “note” rather than "string"; the adjectives meaning “high” 
and "low" in this passage, which can only refer to notes, are also feminine. (ii) In the 
same line, rather than bracketing the words tH suupwvig, as Mayhew does (following 
Eichtal and Reinach), I prefer to read «£v» tH ouupwvia with Ruelle, or perhaps better <év 
TAUTH> TH cuj. gota. At the beginning of the next sentence we should probably read exeivy 
(adverbial dative), meaning "there"; Mayhew translates in the same way, though his text 
reads éxetvy (nominative). In the last sentence I again take the feminines ai ¿v TQ 61a nevre 
and Ts dvtipwvov to refer to notes. The masculine q66yyoc in this sentence (which must 
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The sound of the antiphónos note does not present itself when the notes played 
or sung are concordant at the fifth or the fourth, because these notes are not 
"simultaneously the same and different"; but they are so in the octave, and this 
characterisation seems designed to explicate the thesis that the lower note of 
the octave is “analogous” (analogon) to the higher. The same idea appears in 
14, which answers the question “Why does the octave escape notice and seem 
to be in unison?" by observing, first, that its notes are not really in unison, “but 
are analogous (analogon) to each other at the octave," and then suggesting that 
they appear to be the same note "because of the analogy" (dia to analogon). In 
the case of notes, the writer adds, to analogon is equality, isotes, “and the equal 
is characteristic of the one.” 

But what sort of equality is this, and how are we to understand the notion 
of "analogy" in this context? Certainly we should not be misled by the mathe- 
matical resonances of the words isotés and analogon (in mathematics analogia 
means “proportion”). It makes no sense to describe the upper and lower notes 
of the octave as mathematically equal, and although—as we have already 
seen—ratio and proportion play large parts in Greek harmonic theory, state- 
ments to the effect that the relevant notes are “in proportion" or “in a ratio" 
(logos) to one another would be altogether alien to the argumentative contexts 
of 14 and 17. These passages make no reference to items of the kinds to which 
conceptions of ratio and proportion can be intelligibly applied (the inaudible 
physical movements underlying sounds or the relative dimensions of sound- 
ing objects); they are entirely concerned with the audible sounds themselves. 
Itis the sounds of the higher and lower notes that are "the same and different" 
in the case of the octave, and in the case of the minor concords it is the sound 
of the antiphónos note which is missing (ouk emphainetai, it does not present 
itself to our perception). It looks, then, as though the “analogy” or “equality” 
involved here is of a musical rather than a mathematical sort, and perhaps 
when the writers use quasi-mathematical language to express what they mean, 
itis not because the thought to be conveyed isa truth of mathematics, but sim- 
ply because they lack musicological terminology adequate to their purpose. 
As a consequence, the conceptual profile of to antiphónon still remains hazy. 

Clarification can be found, I suggest, in the passage of Porphyry which 
I mentioned earlier, in which he is commenting on Ptolemy's statements at 
Harm. 13.1-22 Düring. It runs as follows. 


be the subject of the concluding clause) should also in most cases be translated “note”; 
here I translate it as “sound” merely to avoid having to refer to "the note of the note.” 
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What he is saying is something like this. The notes that make the con- 
cord of the octave, hypaté mesón and nété diezeugmenón, for instance, 
do not differ in function (dynamis) from just one note; for although they 
are opposites their function is the same, and thus the function of both 
is as that of one. For this is what it is for two not to differ in function 
from just one: it is what happens when a function is expressed by two 
notes as if by one. This is why the notes are also called antiphónoi, just 
as someone equal to a god is called antitheos, and the Amazons, who are 
equal in strength (dynamis) to men although they are women, are called 
antianeirai (Porph. in Harm. 104.512 Düring). 


In introducing the concept of melodic "function, Porphyry is borrowing 
directly from the part of Ptolemy's text that he is discussing, but its origin is 
much earlier. It first appears in the writings of Aristoxenus, who draws impor- 
tant distinctions between a note's dynamis and its pitch, and again between 
its dynamis and the size of the interval between it and some other specified 
note of the system.^? He contends that a note's musical identity depends on its 
dynamis and not on either of those other factors, and that the names attached 
to the notes—hypaté, mesé, nété, lichanos and so on—do not individuate them 
by reference to their pitches or to the distances separating them from adjacent 
notes, but by reference to their melodic or scalar functions. In a roughly simi- 
lar way, we may designate a note in a Mozart quartet as e.g. the tonic, domi- 
nant or leading note of the scale or key of the passage in which it appears. Its 
entitlement to such a designation is independent of its absolute pitch, and its 
functional identity can survive a modest amount of variation in the sizes of the 
intervals that separate it from its neighbours. In this latter respect the diversity 
of Greek scale-systems gave scope for a good deal more flexibility than more 
recent conventions permit. 

The noun dynamis is not used in the relevant sense anywhere in Pr. 19. The 
writers may not have been familiar with this aspect of Aristoxenian harmon- 
ics and the associated terminology, or may not have seen its relevance to the 
issues that concerned them.^^ But I suggest that when Porphyry says that 


43 See e.g. Aristox. Harm. 33.4—9, 36.214, 40.12-24, 49.2-8, 69.6-11 Meibom. 





44 Aristoxenus does not say explicitly, as Ptolemy and Porphyry do, that notes an octave 
apart have the same function, and if the thesis had been put to him he might not have 
accepted it without some minor qualifications. It cannot in fact be applied to Greek sys- 


tems with perfect consistency except in the context of Ptolemy's "cyclic" conception of 
the double octave, for which see Ptol. Harm. 2.5, especially 52.19-21, 5310-15 Düring. 
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while the notes bounding an octave are “opposites,” their dynamis is the same, 
he captures what the Problem-writers mean by saying that the two notes are 
"simultaneously the same and different,” and that “whichever of them one 
sings, one produces the same result." Their high and low pitches make them 
"different" or “opposite,” but their roles in the prevailing melodic structure are 
identical; and that is why there is nothing disturbing about the performance of 
a melody in parallel octaves. 

The last sentence of the excerpt from Porphyry is not a borrowing or an 
elaboration of anything in Ptolemy, who says nothing of this sort and never 
uses the adjective antiphónos or any of its cognates; it is Porphyry's own inde- 
pendent contribution to the discussion. Its use of the relatively unusual adjec- 
tive antiphónos suggests that it too may have some relevance to our concerns; 
and when it deploys the concept of equality in connection with the octave we 
may be reminded of a statement in Pr. 19.14 to which I drew attention above: 
“In the case of sounds, analogy is equality, and the equal is characteristic of the 
one.” Perhaps we cannot learn much from Porphyry's comparison of antiphónoi 
notes with antitheoi heroes and antianeirai Amazons, but at least the sentence 
suggests, in its context, that a representation of functional equivalence as a kind 
of equality would not have struck Greek readers as outlandish or perverse. It is 
interesting, too, that this short passage brings together a group of concepts and 
terms—the octave, sameness, and difference, the term antiphónos, equality— 
all of which are associated with one another in Pr. 19 but in no other surviving 
Greek text. Porphyry's commentary on Ptolemy quotes copiously from earlier 
musicological writings, and he almost always identifies them by name; but he 
never mentions the Problemata, and I have found no indication that he knew 
the work. We may nevertheless justifiably wonder whether the apparent reso- 
nances between 14, 17, and 18 on the one hand and Porph. in Harm. 104.512 
Düring on the other can be entirely coincidental. 


2.3 Physics and Acoustics 

Two passages in Pr. 19 consider the phenomenon we call "sympathetic vibra- 
tion" The comments in 24 are rather perfunctory; 42, on the other hand, dis- 
cusses the topic thoughtfully and at some length. 


Why, if one plucks nété and then damps it, does hypaté alone seem to 
resound? Is it because when nété is ceasing and fading away, it becomes 
hypaté? A sign of this is the fact that one can sing nété from hypaté, for 
since it is the antóidé of nété, people grasp the similarity from it. And 
since it is also a sort of echo (échó) of nété as it is ceasing, and a resonance 
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(échos)*? that is the same as the note of hypaté is set in motion, it is a 
natural consequence of the similarity that nété seems to set hypaté in 
motion.*6 For we know that nété is not moving, since it has been damped; 
and since we see that hypate itself is not damped and we hear its note, we 
think that it is resonating (échein).... Again, it would not be surprising 
if when nété, which is very tightly stretched, is struck, the bridge is set in 
motion. And it would not be unreasonable [to suppose] that when it is 
set in motion, all the strings are moved with it and produce a resonance. 
Now the note of nété is alien to the others both when it is ceasing and 
when it is beginning, but when it is ceasing it is the same as hypaté. When 
this [sc. the sound of nété when it is ceasing] is added to the movement 
belonging properly to Aypaté, it is not surprising that it seems to belong 
entirely to that string. And it will be louder than the combined resonance 
of the remaining strings, because they have as it were been driven by nété 
and resonate softly, whereas nété, which is the most vigorous of them, 
sounds with all its power. It is therefore to be expected that its deute- 
reion?” would be more powerful than the others, especially because only 
a slight movement has arisen in them.*® 


I shall not add much here to my discussion in Section 1 of the idea that when 


nété is ceasing it is the same as hypaté, which—so I suggested—presupposes 


the “multiple impacts" theory of pitch. But I would like to make one obser- 


vation in that connection about the passage's closing sentences. When the 


45 


46 


47 
48 


The nouns éché and échos do not normally have identical meanings. In most contexts 
the former is equivalent to our “echo.” The latter can be used of sounds in general, but in 
discussions of acoustic issues it typically refers to what I call a “secondary sound,” that 
is, a sound (other than an echo) that is set up by the action of a prior sound. The De 
audibilibus, for instance, consistently distinguishes the resonance (échos) set up in the 
bell of a wind instrument when a note is played from the sound (phéné) that arouses it. 
"Resonance" may not always be the appropriate translation, but it is the best I can offer. 
Here I translate the text as printed by Mayhew, including the «xai» which he adds at 
921b20 (corresponding to the “and” in “and a resonance ...”). It is possible, however, that 
the conjunction should not be inserted here but at the beginning of the next clause, giv- 
ing the sense: "And since it is also a sort of echo of nété as it is ceasing, a resonance that 
is the same as the note of hypate is set in motion; and it is a natural consequence of the 
similarity that nété seems to set hypaté in motion." 

On the sense of this word see n. 23 above. 

Atthe beginning of the last clause I follow Sylburg and Theodore Gaza (see Mayhew's ap. 
crit.) in reading &Muwg te xat instead of the Mss doce. 
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note nété is ceasing it is the same as hypaté. Hence when it is added to the 
note produced by the movement of the Aypaté string itself, it reinforces it, and 
we get the impression that this string has emitted the whole of the resulting 
sound. Here we are apparently to take the thesis “when nété is ceasing it is the 
same as hypate” at face value; this phase of an instance of nété is just as much 
an instance of Aypaté as is the note emitted by the hypate string itself. In the 
next sentence, however, the explanation depends on the premise that even 
in this phase of its occurrence, nété is still the most vigorous of the notes and 
is still "sounding with all its power" Thus nété (when it is ceasing) seems to 
be credited with two simultaneous and distinct identities, neither of which 
depends on its capacity to set up movements in the hypat£ string through the 
medium of the bridge. These are enticing mysteries, but I cannot attempt to 
fathom them here. 

Let us go back to the beginning of the passage, and focus in particular on 
the third sentence. It tells us that “one can sing nété from hypaté,” an observa- 
tion perhaps drawn from the schoolroom; the adult teacher sings a note and 
the young pupil obediently repeats it, but at the higher octave.^? By itself the 
statement poses no problems, but two points associated with it look more puz- 
zling. First, we are told that this is a "sign" of the fact that “when nété is ceasing 
it becomes Aypaté,' which must mean that it provides evidence that this thesis 
is true; but it is hard to see how it does so, and on that issue I have no sugges- 
tions to offer. Secondly, the writer explains the fact that “one can sing nété from 
hypaté" by saying that one can “grasp the similarity" (that of nété to the hypaté 
that has already been sung) because hypate is the antóidé of nété. One way of 
making sense of this would start by assuming that the noun antöide (appar- 
ently meaning roughly "answering song") has much the same sense here as to 
antiphónon does in other passages; and we might also assume that the writer's 
allusion to "similarity" echoes the statements in 14, 17, 18, and 19 that the higher 
note of the octave is "analogous to" and "the same as" the lower, while still 
being different from it. 

When discussing those passages I suggested that the “sameness” or “simi- 
larity" consists in the fact that the two notes are functionally equivalent, 
despite their contrasting pitches. Hence if we follow this line of thought in 
interpreting 42 we may conclude that the feature which qualifies hypaté as the 
antöide of nété is again this special kind of musical equivalence. But this sug- 


49 Porphyry (in Harm. 83.25-84.5 Düring) depicts a scenario in which a teacher sings a note 
for his pupil to reproduce (though he does not say that he is to do so in a different octave), 
and gives a rather touching account of the strategies to which the unfortunate child 
resorts when he cannot do so. 
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gestion runs into at least two difficulties. First, if *equivalence" were a relevant 
consideration, we would expect each of these notes to be an antóidé of the 
other. Why then does the writer not say this, but only that hypate is the antöide 
of nété? In 17, 18, and 19, where the concept of equivalence is apparently in 
play, antiphónos is used in the plural, as if it applied equally to both notes; but 
the writer's position in 42 seems closer to that of 13, which asks why the low 
note is the antiphónon of the high but the high is not an antiphónon of the 
low. Secondly, the whole of the remainder of 42, after the statement about the 
antóidé, is concerned with acoustic phenomena and physical movements and 
interactions which have nothing to do with musical equivalence. While it is of 
course possible that the discussion falls into two conceptually unrelated parts, 
it would clearly be preferable to choose an interpretation which avoided this 
discontinuity, if one can be found. 

The second part of the passage has two closely related themes. The first is 
the now familiar thesis that when nété is “ceasing” (which I have construed 
as “completing the string's cycle of back-and-forth movements") it “is” or 
"becomes" Aypaté, a thesis elaborated at 921b18—21 by the statement that at this 
moment of its activity nété sets up an échos which is identical with Aypaté. The 
second contention is that the movement of the nété string is transmitted to all 
the others through the bridge, and that because when nété is ceasing it "is the 
same as Aypaté, the combined sound of the two strings is stronger than that of 
the others, and strikes us as being constituted entirely by Aypaté. 

It seems to me that the description of hypaté as an antöide of nété can be 
fitted into this scenario quite straightforwardly, independently of the concept 
of functional equivalence. This antóidé, I suggest, is the same as the "échos 
identical with Aypaté" that is mentioned a few lines later, and the statement 
about the échos is designed to explicate the reference to the antóidé. There 
is an immediate objection to this view. The sentence at 921b18 starts with the 
words ¿nei òè xoi hxw Tiç &axtv . . . THS vetns Anyodong, “and since it [sc. hypate] 
is also a sort of echo of nété as it is ceasing," where the "also" suggests that we 
are being given a new point, not an explication of the previous assertion. But 
this "also" can be differently construed; the sense is not that hypate is a sort of 
echo of nété as well as being an antóidé of nété, but that it is a sort of echo of 
nété as well as being hypate itself and as such, i.e. the sound produced by the 
hypaté string. In that case the words "and since" mean, in effect, "and since, as 
I have just said [in saying that Aypaté is an antóidé of nété],” and there is no 
longer any difficulty in taking the statements about the échó and the échos as 
elaborating the allusion to the antóidé. All three words refer to the same phe- 
nomenon, that of hypaté's production as a “secondary sound” (see n. 45 above) 


Au 


generated by the activity of nété “as it is ceasing.” 
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If that interpretation is accepted, it raises interesting questions about the 
relation between 42 and several earlier passages on the octave, and also about 
the ways in which the terms antóidé and antiphönos are used. In 42, hypaté 
is the antóidé of nété because it is generated as a secondary échos when the 
nété string is played. In 13, however, though it is presupposed that hypate is the 
antiphónon of nété and that the converse is not true, the explanation seems to 
be that hypate is larger and contains nété, which is smaller. Pr. 19.12 explicates 
this thesis about "containment" by saying that "there are two nétai in hypaté"; 
and this points us to 23, which explains the proposition that Aypaté is double 
nété by saying that ^when a string is plucked at half its length and as a whole 
they produce the concord of the octave,” and adding analogous observations 
involving other instruments. All these passages refer, in one way or another, to 
the way in which hypaté “contains” nété, so that nété can be produced by (or 
from) hypaté but not the other way round. Then whereas in 42 hypate is the 
antóidé of nété because it is produced by nété, in 13 hypate is the antiphónon of 
nété because it includes nété within itself and (if there is a genuine link with 
23) can be used to produce it. The antöide and the antiphónon seem to stand at 
opposite ends of the causal process. 

But we cannot confidently conclude that the words are consistently differ- 
entiated in this way. The antiphónon appears also in 7, coupled again with the 
notion of containment; and here we are told that “the lower note contains the 
sound of the higher, so that hypaté gives out the antiphónon better than nété." 
What hypaté “gives out" or “emits” (&medidov) must be nété, and it is nété, the 
note produced, not the producer Aypaté, that is described as the antiphónon. 
Thus the way antiphónos is used here does not seem to line up with its use in 
13. It corresponds more closely to the treatment of the antóidé in 42, where the 
producing and produced notes are the other way round, but it is the product 
that is the antóidé. In general, even if we put the little essays on musical plea- 
sure aside, the passages I have been discussing in this section do not present 
a consistent picture. Their arguments draw on several different acoustic theo- 
ries or sets of observations, singly or in various combinations (the “multiple 
impacts" theory, observations about string-division or the production of har- 
monics, the transmission of physical impulses through the body of an instru- 
ment); most of them treat the lower note of the octave and not the higher as 
the antiphónon or the antóidé, but 7 apparently takes the contrary view; most 
of them represent hypaté as the antiphönon on the grounds that it “contains” 
and/or generates nété, but in 7 the antiphónon is the nété that hypaté contains, 
and though in 42 the antóidé is hypaté, it is aroused by the activity of nété. 
Elsewhere, most clearly in 18 and 19, both notes of the octave are described as 
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antiphónoi. The discussions we find in 14, 17, and 18 are radically different from 
the others, depending as they do on considerations of a strictly musical sort, 
quite unlike those at work in the passages I have grouped under the heading 
“Physics and acoustics." There seems to be no linguistic or conceptual ortho- 
doxy to which the writers of all these passages subscribe; it looks rather as if 
they constituted a group of musicological enthusiasts for whom the study of 
the octave was unfinished "work in progress." 

This essay is not designed as a set of interrelated arguments leading to a 
triumphant conclusion. I have nothing of the sort to offer. All I have tried to do 
is to put on display some of the intricacies involved in the interpretation of the 
passages on pitch and the octave in Pr. 19, and to look for routes which can take 
us through their obscurities and apparent stupidities to ideas with some claim 
to intelligibility. Whether or not I have made any progress in that direction 
must be left for readers to decide. 
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CHAPTER 13 


Food and Health in Problemata 21-22: Cooking 
(pepsis) in the Kitchen and "Cooking" (pepsis) in 
the Body 


John Wilkins 


1 Introduction: Nature and Culture 


My main aim in this chapter is to understand Problems 21-22 in their intellec- 
tual context of the fourth century BC or later. At the end I consider briefly their 
counterpart in Plutarch's Greco-Roman world of the first and second centuries 
AD and in culinary science in the twenty first century. In all three eras, the 
questions raised might be classified as applied science, that is natural ques- 
tions arising from life lived within a cultural context, such as why bread rises 
when made with yeast, and what makes you feel full. 

Pr. 21 addresses cereal grains, Pr. 22 fruits. The questions raised address 
mainly the preparation and consumption of foods, with a focus on physical 
and physiological processes. Questions that were essential in medicine from 
the Hippocratic corpus and Aristotle to Galen, such as what is natural and 
what is customary, recur here. I discuss these issues in detail below. 

Pr. 21 and 22 share many characteristics with the rest of the collection, in 
particular the interest in medical topics established in Pr. 1. The treatment of 
cereal grasses and fruits in Pr. 21 and 22, as well as in 20, is often described as 
botanical,! but in fact the emphasis is more on the processed plants—milled 
grains or ripened fruits on the table, and their effects on the digestive system— 
rather than the nature and growth of the plant as it might be addressed else- 
where in the Lyceum by Theophrastus. This emphasis on processed plants 
for human consumption brings us close to two important areas of thought 
in antiquity, the intersection of nature and culture, and the development of 
nutrition as a branch of medicine. 

The first area of thought is the “civilised life,’ the “milled grain-life" as it is 
called in Woman-Madness, a play by the comic poet Amphis,? now lost but 


1 Seee.g. Mayhew (201, 2-3). 
2 Fr. 9 Kassel-Austin. 
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somehow featuring a life distinguished from that of raw foods.? There are two 
issues here: the farming and processing of foods; and the particular culture 
within which this production occurs, in other words, how we Greeks transform 
the raw products of nature into Greek dishes, an area of thought brilliantly 
discussed by Detienne and Vernant in a system of anthropology derived from 
Lévi-Strauss (Detienne and Vernant 1989, Detienne 1994). Detienne's anthro- 
pological interpretation of nature and culture refers in part to rich material in 
Pr. 20 and others, which considers raw juices, wild and cultivated plants, the 
effect of raw juices on the body, and many related questions. The caper is a 
good example (20.12),* for it tends not to flourish in cultivated ground, in this 
way resembling the famous giant fennel, silphium.5 Our author argues that just 
as the body produces "residues" of humours, so farming produces “more con- 
cocted" and “less concocted” land. Fruit ripens by “coction” (see below), but 
plants like the caper, which do not grow on farmed land, are corrupted by tend- 
ing (literally “by education"). Botany and medicine are thus fitted into notions 
of nature and culture as much as are ethics and politics:’ plants are “cooked” 
as they ripen in agriculture, in a softening process related to cooking food on a 
fire and to "cooking" food in the heat of the body's digestive system.? 

The second system of thought is related to the first, namely Hippocratic 
medicine, in which the raw materials of nature have to be softened by cook- 
ing or processing and “civilised” in order to make them easier to assimilate 
into the human body. The Hippocratic doctors had discussed this process in a 
number of works—On Ancient Medicine and Regimen 2 in particular—and it is 
given its most powerful form in Galer's treatise On the Powers of Foods, which 
analyses the human diet under three categories: cereals and beans; fruits and 
vegetables; meat and fish. In Pr. 21 and 22 we have two of these categories, 
namely cereals and fruits. 

Areas of cultural activity under consideration are therefore not the grain 
fields (which Galen for his part thought he should inspect in person)? nor the 


See Kassel's and Austin's comments on this fragment (2.217). 
Radishes are another: see below on Mnesitheus of Athens. 
Dalby (2003, 303-304). 


ann fw 


A ‘residue’ or perittoma is an inappropriate accumulation of a humour in the wrong place in 
the body, normally produced by incomplete digestion. 
See further Tracy (1969) on the biological basis of Aristotle’s conception of what is ‘natural’. 


- 


8 A peach ripening against a sunny wall and carrots boiling in water would be modern exam- 
ples. As for digestion, heat is no longer considered to be the main agent but chemical and 
enzyme solutions. 

9 E.g. On the Powers of Foods 113 on primitive wheats. Throughout Book 1 Galen is interested in 
inferior cereals as peasants are forced down the food chain in famine; interested, too, in his 
father's experiments on weeds in the corn crop (1.37). 
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fruit orchards of Greece, nor the climate and the environment, which are of 
the greatest importance in Hippocratic medicine. Nor do the Problems address 
questions of provenance, which is a central concern to writers on food, such as 
Archestratus of Gela (see below), and equally to Galen. It makes a difference to 
Galen whether, for example, wheat is grown in Asia Minor or Thrace (see n. 9). 
Our author, by contrast, discusses foods made available in a market, ready to 
eat and with no provenance, as if the latter made no difference to properties 
and juices. In discussing food, our author is only interested in how processing 
and cooking changes the properties and "juices" of foods as they pass through 
the body, taking particular interest in the taste of a food in the mouth, the 
colour of a food to the eye, and the nourishment or otherwise that the food 
might bring to the body. The author clearly follows Hippocratic thought in see- 
ing the processing and cooking of food as essentially the same kind of activity 
as the digesting of the food in the heat of the body. The techne or art of cooking 
prepares the raw juices of foods for absorption into the body, a kind of preheat- 
ing for the heat treatment (pepsis) of digestion. A discussion in the Hippocratic 
Ancient Medicine (3)? brings out the point powerfully: people noticed early in 
human development that the sick needed a different diet from the healthy, as 
wild plants that suited oxen and horses were *unmixed and with great powers" 
not always suitable for mankind. So human beings began to seek nourishment 
that “harmonized with human nature" (122.7 Jouanna): they soaked wheat, 
then winnowed it, ground it, sifted it, kneaded it, baked it and produced bread, 
while from barley they made barley porridge. Boiling, baking and mixing of 
foods followed and the best name to give to the whole process, the author 
declares, is “medicine,” since it leads to “the health, salvation and nourishment 
of mankind." What the author calls medicine we might call the development of 
agriculture and the processing of foods within culture. The Hippocratic author, 
as I have suggested above, sees medicine as a cultural product closely linked 
with such processing because (pre)cooking over heat anticipates the "cooking" 
of the human digestive system. 

The Problems too, not least 21 and 22, intertwine medical and cooking 
issues. A further element in these, as in many other Problems is the nature of 
the question asked, which belongs more to the modern disciplines of physics 
and chemistry than some other ancient collections of Problems, most notable 
among them the collection in Plutarch's Sympotica. 

Our Problems, by contrast, ask the question bluntly and out of context (not 
to say repetitively, which reflects on the collection rather than the original 
enquiry). In this we may compare them with a number of Hippocratic texts, 


10 There are other similarities between this treatise and the Problems: see for example 
Jouanna (1990, 192) on bathing in cold water at Ancient Medicine 156.4 and Problems 1.29. 
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most obviously Aphorisms and Nutriment, where the question or statement 
is baldy stated, followed by the next equally direct enquiry.! Regimen 2 can 
be added, for, while less epigrammatic, here too powers of foods, are directly 
stated, normally without demonstration or justification. Comparison with 
Galen is instructive since in some treatises (such as On Simple Medicines) he 
states, while in others he argues. In his huge nutritional treatise On the Powers 
of Foods, he argues and demonstrates, with evidence. 

The topics I address here, on fruit and on cereals, were of great interest 
in the fourth century BC, as seen in the fragments of the doctors Diocles of 
Carystus, Dieuches, and Mnesitheus of Athens. Theophrastus on plants and 
Aristotle on the life and reproduction of animals are the headline acts in the 
life sciences, but the lesser known works!? increased understanding of the 
physiology of plants and animals and allowed the authors of Pr. 21 and 22 to 
develop the often detailed accounts of the relationships between food and the 
human body that had been set out quite widely in the Hippocratic corpus, and 
in the four books of Regimen in particular. 

This discussion continued in botanical, medical and other texts through the 
following centuries, and well into the Byzantine and Early Modern periods. 
Ipropose to identify the key issues that influenced the authors, if they belonged 
to the fourth century, and also those that might have come to bear if composi- 
tion is to be dated later. In a sense this does not matter as far as the topic is con- 
cerned, since ancient medicine, nutrition and botany were fields of knowledge 
which developed over the centuries after the fourth century, with constant ref- 
erence back to that period. This is clear in Galen's comments on the Hippocratic 
corpus and on Plato, in the collections of scholarship in the Deipnosophistae of 
Athenaeus, and in the texts of Galen and Dioscorides on nutrition and medi- 
cal botany, which depend on Theophrastus' History of Plants. A particularly 
instructive text in this regard is the Anonymus Londinensis!* which draws on 
the work of Aristotle and Menon, while also referring to Hellenistic doctors 


11 For example, Nutriment 36: “milk and blood are the surplus of nourishment.” 

12 van der Eijk (2000 & 2001) has shown the shared concerns of Diocles and some of the 
Problemata. See the index to vol. 2, in particular on the role of residues or perissomata in 
the body and on questions of stickiness and dryness. 

13 The latter is an unusual Hippocratic work in following a model of macrocosm and micro- 
cosm based on fire and water. Human nutrition, reproduction and wellbeing were all 
founded on these elements which were reproduced in the body in terms of body heat and 
the vital fluids of the body. Despite the apparent different cosmology from the humours 
found elsewhere (four uniquely in Nature of Man), the understanding of the body in 
Regimen 1—4 does not differ radically from that of other Hippocratic writers. 

14 For the text see Manetti (2011). 
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such as Herophilus and Erasistratus. That text features questions of nutrition 
and the humours of the body in ways that resemble Pr. 21 and 22 here dis- 
cussed. Like the Problems, and the Deipnosophistae which contains much peri- 
patetic work on food and medicine (including the Problems), the Anonymus 
Londinensis appears to contain Aristotelian and early peripatetic material. 

As regards questions that derive from the domains of cooking, medicine and 
botany, the first two are similarly found in close proximity in some Hippocratic 
treatises where cooking is either the precursor of digestion in the body, as we 
have seen in Ancient Medicine, or offer an analogy for a bodily process, as seen 
in Regimen 138. Here, cooking and music are considered together as an analogy 
to show "that arts are manifestly similar to affections of the body" (12). Cooks 
mix ingredients together, some the same, some not, to make food and drink. 
There would be no pleasure if all ingredients were the same. Similarly with 
music, notes are different, some “sweet,” some "sharp," some discordant, some 
concordant. When the tongue is nicely tuned, there is pleasure in the com- 
bined sound (sumphonie), but in a tongue out of tune there is pain. The point 
seems to be that a combination of different elements and tastes is needed in 
cooking, in music, and, by analogy, in the body.!6 In Ancient Medicine 14, anal- 
ogy and cooking itself are at play. The body is affected by differences in bread, 
the sort of flour, the sort of kneading, the amount of baking: “by each one of 
these things the human being is affected and altered in one way or another, 
and a person's whole life depends on them, whether he is healthy, recovering 
from illness or sick" (14.2 [Schiefsky trans.]). This is the most useful and neces- 
sary information to know, the author continues. Human beings are a blend 
of salty, bitter, sweet, acid, astringent, insipid and other tastes, which, when 
mixed together, are not obvious and cause no pain. Therefore, foods when 
mixed together are beneficial: both separation and the predominance of any 
one are harmful.!? 

This type of reflection is a predecessor of what we find in Pr. 21-22, which 
are questions deriving from cookery, medicine (the latter with its strong 
emphasis on concoction in body heat), tastes and humours, and the inter- 
secting properties and functions of foods and bodies. Mixtures, kneading and 


15 On Aristotle's medical work, corroborated by Menon, see Galen's Commentary on the 
Nature of Man, 15.25 Kühn. For the ascription of this work to Aristotle, see Manetti (1999). 

16 Interestingly, in other, more moralising, contexts, many different flavours are identified as 
‘luxurious’. This medical writer sees the body's need for such nutritional variety. 

17  Seethe notes on chs.14 and 20 in Schiefsky (2005), on cheese, a complex product of curds 
and whey whose different properties harm some and benefit others, since, as Hippocratic 
authors regularly stress, different people have different natures. 
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flavours are very much to the fore, though it is not always possible to discern 
quite why the author has raised the question he has. Is it a practical question? 
A cooking question? A medical question? The five senses are frequently a key 
issue: colours (e.g. Pr. 21.15), tastes, smells, along with pleasure and pain, and 
fullness (2114). 


2 Tastes 


Aristotle has an important discussion of colour, smell, and taste in DA 2.10. In 
DA 2.2-3, Aristotle identifies nutrition in plants and touch in animals as key 
to sustainability, the latter linked with pleasure and pain and hunger and 
thirst, while "flavour" (chumos) is a kind of "seasoning" of hunger and thirst 
(414b13-14). When the discussion moves on to human beings (2.10), moisture is 
an important vehicle of taste, leading to the role of juice (chulos), which allows 
chumos to function. At DA 2.9.421b1-2, basic smells, which are linked to tastes, 
are sweet (saffron and honey) and pungent (thyme).! 

Colours, tastes, flavours and other sensations introduce a further fourth cen- 
tury preoccupation, just noted in De anima, that is addressed in a fresh way 
in Pr. 21-22, namely pleasure. For our author, pleasure is a feature of human 
physiology, a sensation deriving from the senses of smell and taste, and not 
necessarily something to be deplored. This runs against the problematic role 
advanced by Plato in his approach to pleasure, which resonated particularly 
in relation to food. Socrates in the Republic prefers to limit food in the ideal 
city to vegetarian dishes eaten to the accompaniment of hymns, excluding the 
varied dishes of fish and meat “which we now have” in the "luxurious" city. 
In Gorgias, meanwhile, the work of the cook is seen as a meretricious skill 
promoting pleasure, in contrast to the doctor who attends to the health of 
the patient (462d-65d). 


18 See further Hicks (1907) and Polansky (2007, 188-94 and 314-20). Aristotle's assessment of 
saffron is not shared by others. Larousse Gastronomique 1012 and The Oxford Companion 
to Food 680 declare saffron pungent and bitter. Yet saffron can be warming: "Saffron rice 
is gently spicy, saffron sauce will be softened by olive oil, butter or cream and of course 
there is a west country tradition of saffron buns and custard. Presumably the edgy taste 
of the saffron contrasts well with softer, warmer influences rather than anything terribly 
powerful that might overpower such an expensive ingredient. The perception will then 
be of sweetness by association" (Shaun Hill, personal correspondence). Galen (On Simple 
Medicines 12.48 Kühn) says saffron is astringent, a quality linked with earthiness and 
cold, but also heating. Aristotle might perhaps have chosen a less complex example of 
‘sweetness’. 
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Plato's ideas could be taken in two directions by later writers. Archestratus 
of Gela (on whom see below) and a number of comic texts extended them, 
dwelling on the pleasure of eating expensive fish with an underlying recog- 
nition that unrestrained appetite was the sign of social deviancy.!? Certain 
foods were so seductive that the enthusiastic eater should even steal them to 
increase his pleasure (Archestratus fr. 22 Olson and Sens). Equally, food fitted 
easily into Aristotle's ethical scheme, with a man in need of moderate rather 
than unregulated enjoyment (see EN 1.14 on pleasure, appetite and pain). Our 
Problems follow this criterion of moderation. 

But within medical thought, the senses are key diagnostic tools and indi- 
cators of body function. In the Hippocratic Epidemics, body colour and the 
colour of faeces and urine help to reveal the patient's internal condition to the 
doctor2? Our author addresses the colours of foods at 21.3-4 and 15 and 18 (see 
below on Galen), while taste is at issue at 21.19, 22.2-3, 5 and u. Similarly, tastes 
and flavours are related to humoural qualities (chumoi) within the body; and 
the flavours of plant and animal juices (chuloi) have an impact on the body's 
humoral balance. Our author refers to these juices at 21.12 and 22.7, linking 
them with pleasure at 22.8. Further reflections on pleasure are found at 2113 
and 14, with pleasure linked to juice at 22.7 (roasted nuts are best when hot, 
and bread and acorns when re-heated). 

This impact of plants on the body was addressed in the fourth century by 
Mnesitheus of Athens (fr. 25 Bertier) and later discussed by Galen (On the 
Powers of Foods 2.59). Mnesitheus was interested in such medical-botanical 
questions as the different dynameis of the root, seed, leaf, and stalk, and their 
impact on the human body. Mnesitheus asserts that the roots of plants are dif- 
ficult to digest and disturb the stomach, explaining the phenomenon in terms 
of uncooked food: the root of the onion or the radish is a kind of reservoir 
of moistures (hygrotetes)?! that are “not cooked" in the root since they reach 
completion in the shoots and leaves of the plants they nourish. Galen approves 
the teleological base of Mnesitheus' argument but claims that Mnesitheus is 
in error, since a radish root is more acrid, and thus more finished in acridness 


19 See Davidson (1997). 

20 For example, in Ep. 3.5, “the faeces contain bile, are scanty and unmixed, the urine is light 
(lepta), not of a good colour... [later] of a better colour." 

21 Slightly differently from Mnesitheus, Theophrastus (History of Plants 1.7.2) uses the term 
chuloi for plant juices, but observes, “the juice of roots is pretty fearsome ... which is why 
some are bitter whose fruit is sweet." 
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than the leaf.?? For Galen, more acridness implies a more complete radish- 
ness. But for our author (20.11) thin radishes are more acrid and larger ones 
“riper” implying a more complete radish. 20.13 adds that the larger radish is 
more nourished. 

Arguments about rawness, pungency and flavour recur in the Problems. 
Pr. 20.6 explores the basic question, why some plants are edible and some not. 
The crucial matter is their chumoi or juices. Raw juices may be changed by heat, 
which renders then edible; otherwise they remain inedible. These chumoi are 
both flavours and vital juices that in many medical authors are humours. The 
chumoi and chuloi, related vital juices, were further discussed by Mnesitheus.?? 

A further root with pungent juices of interest to the author of Pr. 20 and 
equally to Galen is the onion and other alliums, plants with little nutritional 
value (energy or calories in modern thought) but with important thinning 
qualities for those with thick humours, hence at the top of Galen's list in On 
the Thinning Diet. By nutrition (trophe), Galen means energy (best provided by 
cereals and pork), though he concedes important related properties to green 
plants and vegetables, which may determine, for example, how quickly food 
passes through the intestines, and thereby the absorption rate of nutritious 
foods. These properties too may be modified by preparation and processing. It 
is clear that the author of our Problems is addressing cultivated foods and their 
modes of processing and preparation, sharing, as we have seen, the Hippocratic 
preoccupation with processing foods as a form of pre-digestion for the human 
stomach and gut. This is an approach to food very different from what the Stoic 
philosopher Musonius Rufus was later to argue, that rawness and minimum 
preparation of food was to be recommended in order to achieve the highest 
level of philosophical purity. Medical writers, by contrast, ever fearful of the 
impact of raw juices on the body, sought out the fine distinctions between 
coarsely-ground and refined flour (chondros and aleuron, among other terms), 
and all emphasised the value of barley water (ptisane). The Hippocratic author 
of Regimen 2 considers the overall effect of wheats to be (42) "stronger and 
more nourishing than barleys, while they and their chuloi are less laxative." As 
for the processed forms of wheat, oven loaves are more nourishing than loaves 
cooked in the hearth or on a spit, and those baked under a dome or in ashes are 
driest. It is at this, processed, end of the range of foods that the author of our 
Problems focuses his attention. Trophe, nourishment for the body, is the key 


22 Bertier (1972, 183) compares Regimen 2.54, where the Hippocratic author declares that the 
radish “moistens by ‘pouring through’ the phlegm with its acridity.’ 
23 See frr. 10-16 Bertier, and her overview (1971, 30-32). 
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objective, as it is for Galen, who similarly focuses on the physiological effects 
when eating different kinds of bread and cake. 


3 Cereals and Textures 


Barley is mentioned first, but wheat is of much more interest. Echoing Ancient 
Medicine, wheat "fits" (armottei) the human body better, according to 21.2. The 
scientific questions that the writer has seen fit to raise (often related to sensory 
perceptions such as taste and colour) thus have a considerable medical appli- 
cation. For this author wheat is most suitable, but for the author of Regimen 
2, barley must come first. (Perhaps this is because, like Galen, the Hippocratic 
author wants to cover the most commonly consumed foods rather than the 
theoretical best. Perhaps the author of Pr. 21 and 22 does not suffer from this 
constraint.) In the fifth and fourth centuries, the majority of Greek people 
seem to have subsisted on barley, a crop much more suited to Greek climate 
and soil than the hungrier wheat (Garnsey 1988). Wheat was desirable if it 
could be afforded. Barley could give strength (Thucydides 3.49), but was less 
desirable, less “nutritious,’ and less palatable (though see below, interestingly, 
on Archestratus fr. 5 Olson and Sens, which makes considerable claims for 
refined barley). A key drawback of barley was its lack of gluten which made it a 
disappointing bread flour in comparison to wheat. Barley was normally eaten 
as flatbread or maza (barley porridge or barley cake, eaten in various forms of 
wetness and dryness and with flavourings such as onion and garlic). Barley also 
had myriad medical applications, as the food to aid recovery in the patient who 
was convalescing and gradually increasing in strength from an ability to absorb 
first barley water, leading to steadily greater concentrations of solid materials. 
Ptisane, or barley-gruel, indeed, is the Hippocratic convalescent food par excel- 
lence and the preparation with which Pr. 21 begins. 

After ptisane, the author considers aleuron, flour, almost certainly wheat 
flour. Oil and cereal are mixed together, and nourishment for the body is the 
result. To nourish the body, our author continues (21.2), stickiness is needed, 
to help the food material to adhere (prosphunai kai prokollesthai) to the gut 
wall or perhaps to slow its passage through the intestines, along with an ability 
to be absorbed into the body and successfully transformed into blood. More 
kneading was used for barley flour, which was normally kneaded (mattesthai) 
to make maza. The more it is kneaded with water, the author says, the stickier 
(glischrotera) and more difficult to concoct or digest, on account of concoc- 
tion needing smaller parts (see below). Desirable stickiness for adhesion is 
thus counterbalanced by the undesirable effect of slowing absorption. Related 
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questions arise of water (21.4) and salt (21.5), the latter on its preserving and 
drying properties.?* 

Our author is concerned with what we now know as the gluten in wheat 
flour, which is stretched by kneading and expands with the carbon dioxide 
produced by yeast, all activated by the addition of water or other liquid to 
make a malleable dough (McGee 2004). Barley, with little gluten, has little abil- 
ity to expand. External stickiness is taken to mirror the passage of the bread 
through the gut. 

These questions derive from Hippocratic thought. As we have seen, Regimen 
2.42 reviews the nourishing properties of cereals and the speed of passage 
through the body. Galen adds the stickiness or friability—the texture—of the 
dough as key considerations. Our author shares much with Galen's extensive 
discussion of the stickiness of wheat breads in On the Powers of Foods 1.2 and 
barley breads in 110. Galen directly addresses the questions of our Problem on 
stickiness and friability (1.2), and our author's questions on the colour of flours; 
the action of yeast; the actions of air, water, and oil in various doughs and 
bread mixtures (1.1; 1.4; 117; 118; 1.22; 1.23; 1.24; 1.25). On wheats, Galen writes 
(1.2, 217.4—218.3 CMG): 


the most nutritious of them are the dense ones with their whole substance 
compacted, so that it is difficult to split them by biting. They give bod- 
ies the most nourishment from the smallest bulk. ... They are also more 
yellow in colour than the loose-textured ones. But one should test their 
nature, not simply by examining the external appearance, but by divid- 
ing them and breaking them up.... For although many from the outside 
appear yellowish and compact, inside they are seen to be loose-textured, 
porous and white. These latter have the most bran and, when milled, if 
one sifts out the very fine meal and makes what are called bran loaves 
from the remainder, trial will show that while they are poorly nutritive 
they produce much residue in the stomach and consequently it is passed 
easily.... Loaves that are... extremely pure... [produce dough that] is 
quite sticky so that it is stretched to the maximum and not torn apart, 
which is the peculiarity of a sticky material. With reason, then, these 
need more yeast and are in greater need of being softened [by kneading | 
(trans. Powell 2003, adapted). 


I have italicized terms Galen shares with our Peripatetic author. Like him, 
Galen brings out the importance of practical experiment and observation, 


24 On preserving with salt see for example Galen, On the Powers of Foods 3.40. 
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with added complications for different varieties of wheat, a possibility not 
raised by our author. On barleys, Galen writes (230.21-23 CMG): 


people make barley loaves similarly to wheaten ones. They are not only 
more friable than wheaten loaves, but than emmer and einkorn as well, 
since they have nothing sticky inside them like those wheats. Clearly, 
then, they provide little nourishment to bodies... (my translation). 


Galen does not mention kneading barley loaves, which our author does do 
(1.2), but he does judge barley flours by colour. In short, Galen's medical sci- 
ence shares with our author an interest in nourishing qualities of cereals, tex- 
ture, colour, action of yeast and other changes produced by the mixing and 
kneading processes. The science of the kitchen we might say, and how that 
acts on the science of nutrition.?? Together with the evidence of the senses, 
taste and smell in particular, the evidence of texture and physical properties 
adduced in the kitchen can be transferred by inference to the processes active 
inside the body. 


4 Parts of the Body 


The author of Pr. 21-22 addresses parts of the body directly relevant to the 
digestive process, namely teeth and gums (22.14), tongue and the pores of the 
tongue (22.5, 22.11), and stomach (21.13, 22.3), and with only slight allusion to 
how the food is absorbed into the blood stream and distributed through the 
body. In this he resembles Galen, who in the works on nutrition addresses 
parts of the body connected with eating, that is the teeth, tongue, stomach (in 
particular the cardia or upper part of the stomach), and the oesophagus, with 
the major discussion of how it all works reserved for example for his On the 
Use of Parts and On the Natural Faculties. Our author may depend for details on 
residues collecting inappropriately in the body (perissomata) on Diocles and 
Mnesitheus, as well as on Aristotle. A concern that is found in Aristotle, and 
survives through to Galen is the matter of the size of food particles or mere. 
Some foods have finer, others thicker particles. These properties determine the 
speed of absorption into the body (Pr. 21.24-26). 


25 Galen’s interests share many concerns with our text. We do not know exactly which texts 
Galen is drawing on in addition to his own experiments, since many texts on Greek nutri- 
tion have been lost. For the overall picture see Wilkins (2013). 


266 WILKINS 


As far as the stomach is concerned, a person may feel full because rich foods 
are floating at the top of the stomach (epipolastika) and not being absorbed 
into the body as they should. The phenomenon is mentioned at Regimen 
2.54.2, where the radish root is said to be bad for arthritic conditions, as it is 
epipolazon and hard to digest. Galen refers to this in his treatise de sanitate 
tuenda (6.10, 189.9—190.11 CMG ), on lack of tension at the top of stomach caused 
by astringent foods sitting there on the surface. And at On the Powers of Foods 
(2.19, 287.21-22 CMG), peaches must not be eaten after other food “as they lie 
on the surface and corrupt." Galen explains at some length that this will be 
brought about by the nature of the food—astringency in pears—and the con- 
stitution of the patient—in this case one prone to poor toning in the stom- 
ach muscles. Food floating in the stomach leads to only partial, and not final, 
concoction. Where Galen notes this in astringent foods, Pr. 21.13 notes it with 
pleasant foods. Oily, sweet, and fat do this (like olive oil floating on water). A 
feeling of fullness, therefore, may arise from lack of stomach action as well as 
sufficient distribution of food through the body. The area of concern for our 
author, as for Galen, is the upper part of the stomach. 

There is more exploration of fullness in Pr. 2113 and 22.2. The body may be 
nourished more by bread and astringent wine?® than by sweet and pleasant 
titbits. Our author suggests (2113) that the body prefers what is in harmony 
(summetra) with it and proper (oikeia) to it, in accordance with nature and not 
opposed to nature. This is later endorsed by Galen, who emphasises that the 
body needs nourishment as similar to itself as possible, to minimise the danger 
of residues (perittomata). Food that is “natural” for the body, such as moth- 
er's milk, is the most likely to be fully assimilated. Few other foods can match 
this, but medical advice can direct the patient to the foods most needed for 
the individual's particular "nature" or constitution. Pr. 22.2 is concerned with 
pleasurable aspects of fullness, sweet being more desirable but quickly satiat- 
ing. Possible answers are that sweet things are more nourishing, while acrid 
(drimu) things nourish little and produce residues, and may consequently 
stimulate appetite in order to provide enough nourishment. 


5 Physical Questions about Desserts (tragemata) 


We have just seen that fullness is a matter not only for the cereals of Pr. 21 
but also the fruits of Pr. 22, with some reference to meal times. The order of 


26  Oinois...austerois. I disagree with Mayhew's “unadorned wines’: tastes are important in 
this discussion. 
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foods eaten arises in Pr. 21, where food is found to change in taste if eaten 
after something contrasting (2119); this continues in 22.5, where wine seems 
more bitter after eating rotting fruit; and in 22.11 where wine and water appear 
sweeter when eaten with astringent flavours such as myrtle berries or acorns.?" 
Mealtimes are taken into account implicitly, with no strong move from 
the kitchen to the dining area. In Pr. 22, moreover, there is some discussion 
of drinking wine with food, which normally happened after the deipnon or 
main courses, and during the symposium when "second tables" or tragemata 
(very close in sense to modern “nibbles”) were served. These might be sweet 
or savoury: see, for example, Archestratus fr. 60 Olson & Sens, which includes 
sow’s womb, silphium, and the figs and fruits discussed in our text.?® At 22.6, 
the function of "nibbles" and wine might be not only to satisfy thirst arising 
when eating food, but also after food. The issue of the order of foods entering 
the stomach is again to the fore. 

It can be seen that the physical questions of the Problemata intersect with 
the codes of dining. At 22.8, figs are best with unmixed wine or water, liq- 
uids always drunk mixed according to the codes of Greek symposia (the gods 
alone were offered unmixed wine). This question closely resembles an issue in 
Heraclides of Tarentum, a medical author of the first century Bc who was influ- 
ential among Galen's rivals, the Empiricists. Athenaeus reports that Heraclides 
wrote a book entitled Symposium, which, like Plutarch's sympotic works, 
appears to have bridged the gap between medical and food texts. According 
to Athenaeus (3.79€), Heraclides “asks the question" whether hot water or cold 
should be taken after eating figs. The case (reported from others) for hot water 
is that it cleans hands and so is thought to dissolve figs in the belly. The case 
for cold is that it is heavier and forces the unsympathetic figs down into the 
stomach. Unmixed wine helps this process too. The combination of a ques- 
tion, water, unmixed wine, analogies from the external body to understand the 
inside, and the place of food in the belly (high up or down below) make the 
interrelationship of the passage with ours fairly secure. Athenaeus' report that 
Heraclides is bringing forward the arguments of others makes intermediaries 
possible, if the Problemata themselves were not Heraclides' source. The under- 
lying physics in both these questions concerns mixtures of fire and water in 
the body, rather like the principles of Regimen 1. Water and heat continue in 
Pr. 22.11 (the action of water with sourness) and 22.12 (the effect of heat on 
sweetness). 


27  Ontheastringency of myrtle berries, see Galen On the Powers of Foods 2.18, on acorns 2.38. 
28 Mayhew limits tragemata to “dried fruits,’ a subset of this type of dish. 
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Figs prompt a further question (22.9), why do multiple cuts allow more 
evaporation of the substance of the fig? Evaporation is an occasional ques- 
tion in Pr. 21 and 22 (even about the complexion of flour workers in 21.24), and 
Galen addressed similar questions about air-tight containers (On the Powers of 
Foods 2.9, 277.25 CMG). 


6 Plutarch's Problemata 


Questions based in physics which underlie physiology resemble Plutarch's 
question (Symposiaka 3.3) about why women get drunk more slowly than old 
men. That is a medical question that might more often be posed as a social 
question, and reminds us that the scientific questions in this section on des- 
serts arise principally to mind when men are enjoying each other's company 
reclining over wine at the symposium. 

For questions of this kind, we can look to Plutarch's Symposiaka Problemata, 
popularly known as Table Talk, and to the modern food scientist, Harold 
McGee. 

Plutarch's approach to the kind of questions that constitute "problems" is 
most interesting. He announces at the beginning of the work (612e) that he 
thinks it is worthwhile to record for posterity conversations that arose during 
symposia. Such an occasion differs from the apparent learned environment of 
our Peripatetic “problems” but there are shared elements. The Greek sympo- 
sium, in addition to its drinking and social role at the heart of Greco-Roman 
male society, was also a forum for learned discussion and poetry, as is shown 
pre-eminently in Plato's Symposium. The Theory of Forms is not out of place 
at such an occasion. Plutarch's speakers fall short of the intellectual power of 
Plato's Socrates, but the kind of question they pose and the kind of discus- 
sion that raises answers are similar to those found in our collection. “On ivy, 
whether it is hot or cold by nature" (648b); “Why do women get drunk less 
quickly than old men?” (650a); “Whether women are colder in temperament 
than men or hotter?” (650e); “Whether wine is fairly cold in its power" (651f); 
“On the right time for sex" (653b): these are some of the questions for debate 
in the third book. Of course, Plutarch's questions are chosen for the occasion 
of the symposium and accordingly address appropriate issues of sex and drink- 
ing. But they are scientific questions in the sense that they are based on biology 
and medicine. The coolness of women is a central Hippocratic concern, as are 
the timing and circumstances of conception; the nature or power (dynamis) of 
a plant is a central concern of Galen, who discusses vines in his On the Powers 
of Food and ivy in On Simple Medicines. At On Simple Medicines 12.29-30 Kühn, 
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Galen declares that ivy is both heating and cooling, the basis of the conversa- 
tion among Plutarch's guests. Plutarch thus brings scientific questions out of 
the technical area into more popular forms. In addition, he makes his learned 
conversations open and constructive (Kónig 2007): a spirit of enquiry prevails 
over dogma, very similar to the endless questions and alternative answers of 
our Peripatetic authors. 


7 The Science of the Kitchen 


A number of the questions asked in Pr. 21 may be answered from the perspec- 
tive of modern science by McGee (2004). Questions of blending, of bread rising, 
and of stickiness and friability arise from observation of cooking processes and 
the preparation of food. They are physical and chemical questions for modern 
science, based on emulsions, molecular layers, protein layers, and so on. On 
the stickiness and water content of bread discussed above, McGee observes: 


Gluten proteins form long chains that stick to each other. Gluten is a com- 
plex mixture of certain wheat proteins that can't dissolve in water, but 
do form associations with water molecules and with each other... . Little 
water gives an incompletely developed gluten and a crumbly texture; a 
lot of water gives a less concentrated gluten and a softer, moister dough 
and bread. (2004, 521-24) 


These questions are important in ancient science, along with all the other 
hundreds of questions posed in the Problemata, but they arise initially in the 
kitchen (not a big space in many ancient houses) or food preparation areas 
from people mixing bread dough and making other preparations and sauces. 
These preparations had more than culinary interest in antiquity since the 
pre-cooking of foods in the kitchen could be a clear indicator of how the food 
would be processed in the body, "cooked" in the digestive process, and distrib- 
uted through the body. Similarly, the questions arising from taste are culinary 
and pleasurable, but also have a medical dimension since tastes were closely 
tied to the juices of the plant (chuloi) and the juices of animals and human 
beings, which overlapped with the humours (chumoi). Harold McGee has 
brought science into the kitchen, but observation for large areas of ancient 
science, medicine in particular, had a regular place there. 

We might add that the questions asked in Pr. 21 are much more likely to be 
answered in a medical text such as Galen's On the Powers of Foods than in a 
cookery book. Archestratus of Gela, whose Hedypatheia of the fourth century 
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BC is our earliest surviving cookery book in Europe, concentrates on the procur- 
ingand cooking of fish, the highest status food of the period. The Hedypatheia 
(Life of Luxury) is a cookery poem that appears to have been framed for per- 
formance at a symposium (Wilkins forthcoming; Olson and Sens 2000), rather 
like Plutarch's fictional “problems.” Archestratus does not discuss baking bread 
extensively. In the only fragment to survive on the subject (5 Olson and Sens), 
he identifies a Thessalian bun made by kneading one of two rough barley 
flours (krimnites and chondrinos) thoroughly by hand into a round shape. The 
cookery book shares with our author an interest in texture, shape, and knead- 
ing. In other words, our author poses scientific questions about texture, taste, 
and colour, which derive from processes in the kitchen and on the table. 

In this chapter I have tried to show, through the medical science of Galen 
and the modern science of Harold McGee, that answers are available to the 
questions set in Pr. 21-22. The answers inevitably change with time and cul- 
ture, but the fact that they continue to be forthcoming centuries later demon- 
strates the importance of those original questions raised in the Lyceum. 
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CHAPTER 14 


On Problemata 23: Little Problems on the Vast Sea 


Malcolm Wilson 


Homer's most memorable images of the sea draw on our immediate experi- 
ence, its far-crashing waves (¿mì dwi moAv@AotaBoto daAdoang Il. 23.59) and its 
wine-faced surface (olvoy mévtos, Od. 6.170). Such images function as symbols 
of desolation and error, and play their roles in eliciting emotions peculiar to 
the epics. But Homer also gives the sea cosmic significance beyond our imme- 
diate experience. Thus Ocean is the eternal frame of the world within which 
the scenes of men are played out (Il. 18.607-608) and the boundary of Hades 
(Od. 11). 

The Ionian natural philosophers chose to pursue these latter, cosmic con- 
cerns, and in this context the sea plays the role of first principle, the aboriginal 
water that feeds the sun and the stars with its vapor. This grander cosmic per- 
spective frames and conditions the philosophers' questions and their answers, 
and even in the diminished role to which it is relegated in the later tradition by 
Plato's Phaedo or Aristotle’s Meteorologica, the sea remains a part of the grand 
cosmic architecture, the reservoir for the system of infernal rivers or a kind of 
cosmic bladder. The chief questions for the philosophical tradition, when they 
are not about psychology (Heraclitus) or ethics (Plato), are about the origin of 
the sea and its relationship with rivers, the reasons for its present confinement 
in the hollows of the earth and its salinity. These questions are related to one 
another and tend to receive related answers. 

The early philosophical tradition, then, had a remarkably narrow and highly 
theorized problem set.! Theophrastus is the first, so far as we can tell, to con- 
sider more modest and specific questions—his De aquis, at least, provides con- 
siderable detail about the various tastes of water (214A FHS&G).? But it is with 
Problems 23 that we return more consistently to Homer's world of immediate 
experience: why do waves billow when the wind is still? why is the sea now 
white, now dark? why is the sea good for cleaning clothes? why does it produce 
loose stools? Though it is not appropriate here to discuss in any detail the pur- 
pose of the Problems as a whole, it is important to ask what the purpose of this 
shift is in book 23. No doubt my observations may have wider significance, but 
I shall not pursue them in this paper. 


1 Though no doubt this is partly the result of Aristotle's doxographical selection. 
2 He also considers general causes, e.g., of the salinity of the sea (220 FHS&G). 
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1 Methodological Observations 


We must start with some general observations. Flashar has already observed 
the tendency to frame problems as paradoxes, and in a certain sense this holds 
true of Problems 23 as well.? One need only consider 23.22 (why does salt water 
dissolve salt more quickly than fresh water does?) or 23.30 (why are the upper 
parts of the sea saltier and hotter than the parts in the depths?) to confirm 
this observation. But the Problems is not just a paradoxology, and to bring us 
to a closer understanding of the purpose of the work, Flashar contrasts our 
Problems with the "genuine" Aristotelian problems, i.e, the ones Aristotle 
mentions in his works and discusses in the Topics and Posterior Analytics. He 
notes that the “genuine,” i.e., Aristotelian, problems are not the “sum of the 
natural knowledge of Aristotle;" rather they are the place where "particular 
questions are handled that presumably were not philosophically central." In 
our Problems, by contrast, he sees an encyclopedia of knowledge, an attempt 
to unify the various sciences, which were by the time of its composition going 
their own independent ways under practitioners who lacked Aristotle's unify- 
ing vision. Flashar draws no connection between the paradoxical style and 
this wider purpose. 

This view, however, is not consistent with what we find in Problems 23. First, 
an encyclopedia of knowledge would require a systematic treatment of the 
subject, and would include the most general principles and the most impor- 
tant questions. But the range of problems we find in Problems 23 precludes 
this. Instead we find small problems, none involving the grand questions of 
the philosophical tradition. They correspond rather to Flashar's description of 
the "genuine" Aristotelian problems, those that fall below the level of philo- 
sophical interest. Now, the discussion in the Analytics leads us to believe that 
the problems are the beginning of the process of discovery and a source for 
theoretical explanation. On this model we gather problems and discern pat- 
terns that help us grasp the appropriate middle terms.® Problems 23 is not the 
direct result of such a process, but it can be understood as what is left behind 


3 Flashar (1962, 299); joined by Centrone (201, 12) and Quarantotto (2011, 26), who notes the 
use of 8avpactov and &tonov in the Problems (though these words are not used in book 23). 

4 Flashar (1962, 315). Quarantotto (2011, 34) goes so far as to claim that our Problems conforms 
to the model of science as it progresses from örı to dıörı laid out in APo. 2. She describes the 
Problems as una raccolta di indagini causali pitt o meno accessorie rispetto alle ricerche svolte 
negli altri logoi (36). She has shown how the Problems often treats briefly and superficially 
what Aristotle treats in depth and at length. 

5 Flashar (1962, 322-23). 

6 APr.126-31 and APo. 244-17; for more on Aristotelian problems, see Lennox (1994), who 
offers a convincing reconciliation of dialectical and demonstrative problems. 
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when the grand and general problems are solved and removed, and this view 
finds corroboration in Aristotle's description of problems about the winds in 
Meteorologica 2.6:7 


Let us go on to the positions of the winds and their mutual relations of 
opposition, and describe which kind can blow simultaneously and which 
cannot and what are their names and numbers, besides dealing with any 
other of their characteristics that have not already been treated as sepa- 
rate (xoà Epos) problems. (2.6.363a21-25 Lee trans.) 


It appears that the subjects of Meteorologica 2.6 and the “problems” mentioned 
in this passage are mutually exclusive, and that Aristotle is including in the 
Meteorologica material that would normally be considered in the problems. 
The salient phrase is "separate" (xoà pépoc), which implies “specific” rather 
than "general"? The "problems" would then be a residue of the process of solu- 
tion and incorporation into a larger theoretical framework. Now, this passage 
occurs in the context of an unusual chapter, a chapter on the minutiae of winds. 
In effect, Aristotle is saying that this chapter deals with the minutiae that have 
not already been dealt with in the “problems,” that the problems included 
in 2.6 have nothing to do with the grand theory. And this seems to be a fair 
description of the chapter. It is important to remember that the Meteorologica 
makes no mention of the famous, but specific, problem of the Nile and, though 
our Problems does not mention it either, book 23 keeps its problems at a low 
level of generality, sometimes even descending to particulars like the Black Sea 
and the coast of Libya in a manner that recalls the xoà u£pos tag.? These facts 
suggest a division of labor between treatise and problem that would require a 
clear recognition of where each item would ultimately belong. I do not intend 
to imply that our Problems 23 is the residue of Aristotle's Meteorologica, but 


7 Mayhew (20n, 156-57) notes that some of Problems 26 may be problems Aristotle alludes to 
in his Meteorologica. All translations are taken from the Loeb Classical Library unless other- 
wise noted. 

8 Aristotle reiterates the distinction at the end of the chapter: «àv cupfotvótov xow TE 
nadNuaTwv xal repi ExatEpov (365412). 

9 The Vita Hesychii notes a nepi tig tod Nethov Avaßaoewg attributed to Aristotle. It has been 
identified with the Latin version (Rose 1886, 248). This Latin version follows a very different 
method from anything we find in the meteorological books of the Problems. See Bodnár and 
Mennin this volume. 
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I think it is unlikely that book 23, lacking as it does the general component, is 
part of an epitome of Peripatetic knowledge.!° 

Most interestingly, these considerations make better sense of the paradoxi- 
cal nature of many of the problems.! We can now see that paradox per se is not 
the aim here; rather the problems in book 23 are unexpected, because they do 
not fall obviously under some more general cause and explanation. They are 
exceptions. We can also see that these problems presuppose a more general 
explanatory framework, though the consistency of this framework from prob- 
lem to problem is not of paramount concern. Thus, in the problem mentioned 
above, why the upper parts of the sea are saltier and hotter than the parts in 
the depths (23.30), we expect the seawater to be heavy because that is part of 
its most basic nature. This problem does not overturn that general truth, but it 
does require an auxiliary cause (surface evaporation), which operates together 
with the general nature of seawater to explain the unexpected result. 

When we consider the range of problems in book 23, we see that there are 
roughly three kinds of auxiliary causes at work: 


1 As I have already described, some problems concern special cases, spe- 
cies of a genus, as it were. So perhaps 23.31 (why are the parts of the sea 
by the land sweeter?) fits the description, inasmuch as it deals with a 
specific kind of sea.!? 

2. Some problems, without being species of something dealt with in a 
Meteorologica (again, I am using Meteorologica only as an example of a 
treatise), are not relevant to the grand scientific structure. Such problems 
are very numerous (swallowing of ships (23.5), washing clothes (23.40), 
producing loose stools (23.39)). Often they are interdisciplinary and 
involve considerations from outside of the immediate subject matter. 


10 It is worth noting that the five problems published at the end of the Supplementa 
Problematorum (Kapetanaki-Sharples, 2006) all derive from clear sources (Olympiodorus 
and more remotely Aristotle), and these are more (though not completely) connected to 
Aristotle's inquiry. 

11 The connection is noted by Quarantotto (2011, 26): Spesso il carattere aporetico del fenom- 
eno che è oggetto di indagine è presentato con formulazioni di tipo, per cosi dire, parados- 
sale: il fenomeno non é problematico in sé ma alla luce del confronto con altri fenomeni che 
per qualche aspetto gli sono simili o affini. 

12 Itis remarkable that species of a genus are hard to find. Instead, Pontus is compared to 
the Aegean (23.6), rather than to seas in general; northern seas are compared to south- 
em (23.9). By contrast, in Problems 26 questions concerning specific winds, e.g., Notos, 
Boreas, are very common. This is no doubt due to its connection to De ventis, which aims 
at discussing particular winds. 
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3. Some problems represent inversions of standard, general rules, for 
example, why the surface of water is saltier than the depths (23.30). Such 
cases are akin to explanations from deformation in the Parts of Animals, 
which use appropriate generic explanations to undercut other generic 
explanations.!? 


Though the causes in each case are individuating and serve to distinguish a 
particular phenomenon in contrast with others in the same class, they need 
not be peculiar to that phenomenon alone and are often used outside of the 
class. So, for example, though the sea is the only kind of water to contain oil, 
and oil explains its flammability, oil can also explain the flammability of other 
things besides seawater. So too, the principles of reflection, useful in distin- 
guishing the Aegean from Pontus, apply to rainbows and many other things 
besides. In fact, none of the causes is peculiar in an absolute sense, though 
sometimes the solution draws on something very close to being essential, e.g., 
heaviness of seawater (23.20). The individuating causes need only differentiate 
the phenomenon within its contrast set and this is the reason why a contrast 
is so often provided. 

The generality of the causes in Problems 23 becomes evident when we con- 
trast it with what we find in Aristotle's Meteorologica. Aristotle makes con- 
stant use of his special meteorological principles, the dry and wet exhalations, 
throughout the Meteorologica to explain the full range of phenomena. These 
exhalations, however, are restricted to the Meteorologica and with a few excep- 
tions are found nowhere else. We find no such special principles among the 
solutions in the Problems. To be sure, we find theoretical principles— pores, 
for example—but these are of a very general nature and explain many other 
features of matter. There is no attempt, therefore, to separate the study of the 
sea, or even meteorology, as an autonomous and separate subject matter, and 
the criterion for admission into the book is only that the sea (or water) must 
somehow figure in the problem. 

A final introductory word about the causes. Though it is often difficult to 
determine the exact identity of a cause, the vast majority of the identifiable 
causes in Problems 23 concern the nature of the physical materials and their 


13 PA 2.12.657a20 of seals’ ear passages; 4.8.684a34-b1 of lobsters’ claws. A further example 
without reference to deformation will clarify the concept sufficiently. The lack of the 
upper eyelid in some birds and in the oviparous quadrupeds is explained by their hav- 
ing hard skin (PA 2.13.657a25-b18). That is, they share with viviparous quadrupeds, which 
have the upper eyelid, the need to protect their soft eyes, and it would be good for them 
to have upper eyelids like the viviparous quadrupeds, but the hard skin prevents this. 
Viviparous quadrupeds, then, are the norm; oviparous quadrupeds are the deviation. 
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motions. Qualities such as hot and cold, stickiness, and the nature of the visual 
ray play very much a secondary role. 

Among the material causes, some deal with size and shape: the bulk of a 
body of water accounts for the nature of the waves and its ability to buoy up 
a ship (1; 3; 24; cf. 16); the size of particles of earth on the shore accounts for 
their ability to remain where they are and form a hard, smooth surface (29); the 
presence of pores accounts for seawater's greater transparency and its ability 
to dissolve salt (8; 15; 22). Other material causes deal with density, particularly 
of seawater (7;13; 20; 31; 37), but also of air (6). Others again deal with composi- 
tion and mixture (earth 7, 10, 25, 26, 32, cf. 13; sediment 6, 8, 38; oil 7, 9, 15, 32; 
bubbles 4). 

Of moving causes, we find various forms of translation: bare motion (5; 31; 
33; 36; 41; calmness 9); continuous pushing (2; 11; 12; 28); filtration (19; 21; 37); 
eddies (4; 5). Only one of these is really remarkable as a cause (others will be 
considered in the context of problems they are intended to solve): the ten- 
dency for a large bulk of something to have a disproportionately large effect. 
Aristotle had used it to explain the appearance of mock suns (Meteorologica 
3.6.377b18-23; cf. Problems 15.6.911b20—25). It is used in Problems 23 to explain 
how the large bulk of water on the open sea raises a ship higher than does the 
small amount of water in a harbor (3) and why waves are smaller in a smaller 
body of water (1 = 24). It is applied to light (23) to explain why the Black Sea 
appears white—the visual ray reflects en masse from the water to the white 
mist. 

Qualities and qualitative changes play a smaller role. Chief among these are 
heatand cold (9;16; 27; 34; 39); stickiness (26; 40); viscidity (14; cf. 20); transpar- 
ency and reflection and their effect on the visual ray (6; 23); and evaporation, 
surprisingly underrepresented (30; 34). 

It is clear from this brief survey that the majority of the causes are of a 
mechanical nature and are easily applicable to subject matters other than the 
sea. In the remainder of this paper, I shall examine five sets of particularly 
interesting "little problems" both for the methodological issues they raise and 
in their own right for what they can contribute to our understanding of the 
ancient conception of the sea. This, then, is an investigation of the secondary 
nature of the sea, the nature that does not contribute to the grand scheme. 


2 The Oily Sea 


We begin with a set of problems that involve flammability and the heat of the 
sea, the strangest of which asks why seawater burns. It is so strange, in fact, 
that one wonders whether it is a problem in search of a solution, or a solution 
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(oiliness) in search of a problem (flammability).^ The question is posed 
at 23.32: 


Why does the sea alone of waters burn (Ata ti Y Odatta uövov t&v 08d ttov 
x&etot), whereas fresh water and river water do not? Is it because it con- 
tains a lot of earth? The salt proves this. Or is it because it is oily. The oil 
forming on salt proves this? 


So far it seems that seawater is capable of burning. But at 23.15 the question 
is posed again, and the fact is immediately cast into doubt: *or does [water] 
too burn, whereas the sea is less able to extinguish fire because it is oilier?" 
Are we to understand now that (fresh) water is more flammable than saline? 
Probably not. Water's flammability probably refers to basic elemental trans- 
formation. But are we really to suppose that seawater is less able to extinguish 
flames? Perhaps “not extinguishing flames" is another way of saying that sea- 
water retains heat more easily.!? Indeed, Aristotle himself is flexible in his use 
of x&zt in the Meteorologica and the word does not always imply flame.!6 This 
interpretation might gain further justification by the relative warmth of the 
sea in the winter. But though it would save us from the bizarre implications, 
in view of the fact that the contrast in 23.32 is with fresh water which obvi- 
ously also retains heat, the interpretation is hard to sustain. Similarly if 23.15 
only means that seawater is warmer than freshwater, we must wonder why the 
problem does not just say so, as 23.7 does. 

We can get further clues about the nature of the phenomenon from the 
causes that are offered. Three causes are considered: 


1 Passages (nöpoı) in the seawater are less able to adjust to fire (15). 
2. Salt is oily (15, 32). 
3.  Saltisearthy (32). 


The first solution seems most amenable to "not extinguishing flames," though 
the solution itself needs clarification. It has been attributed to Strato, according 


14 The flammability of seawater is not borne out in experiment at a recent dinner party 
with professorial colleagues. Using Pacific Ocean seawater, candles were slowly doused 
with fresh tap water, ocean water, and 8o proof Vodka. There was no discernible differ- 
ence in the ability of fresh and salt water to extinguish a candle. 80 proof Vodka, though, 
displayed a different behavior, causing the flame to sputter and spark. 

15  Infact the specific heat of seawater is lower than that of fresh. Cf. Pr. 23.7. 

16 Wilson (2013, 69—70). 
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to whom heat passes through pores in matter. This accounts for the fact that 
things absorb and transfer heat.!® The controversial "fragment," 56 Wehrli, 
provides information on how heat can or cannot penetrate a material. Fire, 
for example, is too thick to pass into diamond, and for this reason diamond 
cannot be heated.!? The implication is that the pores in the diamond are too 
narrow. The situation in our Problems 23.15, however, is not so straightforward. 
Here the pores cannot accommodate (&puötteiv) the fire, because the pores are 
too thick, all the more so because salt is present.?? The parallel passage that 
Flashar cites (Plutarch Aet. Phys. 913D) represents the entering particles as too 
thick to get into the pores. But here it is the pores that are too thick.?! How are 
we to understand this? 

This solution may be clarified by consideration of Problems 23.22 and 8. 
Problem 23.22 asks why seawater is better able to dissolve salt than is freshwa- 
ter. The reason is that the dissolved salt in the salt water consists of thick, i.e., 
big, particles, and these have the force to break up the solid salt. Again, bigger 
and more numerous pores in salt water account for the easier passage of light 
and so the greater transparency of seawater than fresh (23.8). Just as the inter- 
stices between large boulders are themselves large, so here both the particles 
and the passages between them are thick. Though this hardly contributes to 
the formation of the kind of straight passages necessary for transparency, nev- 
ertheless the relationship between big particles and big pores is clear enough. 

With these passages in mind, we should probably suppose that the seawa- 
ter pores do not fit the fire, i.e., the water pores are either too big or too small 
for the fire. The other passages just mentioned make clear that saltwater has 
big pores. If that is so, salt water does not extinguish the flame, because fire 
just goes through it. This interpretation fits well with the doubt that began 
23.15—all water can undergo elemental transformation into fire, but seawater 
in a more specific way is less able to extinguish fire. The difficulty with this 


17 So Flashar (1962, 653-54). 

18 See Strato 30A Sharples and Keyser (2011, 307). 

19 Fr.56 Wehrli derives from Hero's description of pores. Sharples omits this from his collec- 
tion, because Hero does not mention Strato by name. Berryman (2011) has convincingly 
argued against attributing Hero’s introduction to Strato. 

20 We have no evidence for áppóccev in Strato, unless we accept Hero Pneum. 1. proem.67: 
"The particles of air are in contact with each other, yet they do not fit closely in every part 
(od xatà r&v uépoc Epapyöleı), but void spaces are left between them, as in the sand on the 
sea shore" (Greenwood-Berryman trans.). See also discussion, Berryman (2011, 286). 

21  LSJdoes not give a sense of mayuc that corresponds to what is required here. Keyser 2011 
argues the roy in the sense of “viscous” is a Stratonian element—a tantalizing connec- 
tion, but it is still not clear how a pore can be roc in this sense. 
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interpretation is that our problem immediately goes on to draw a comparison 
with dry things: "therefore just as what is dry is less able to extinguish than 
what is moist, and what is dry is proportionally more able to burn (xavotixov), 
the one is more so than the other, what is drier being more akin to the hot.” 
This is not a description of the impassivity of the dry, but of its ability to be 
hot or even its combustibility. Are we to suppose instead that the fire passes 
through the pores and as it does it breaks up the seawater? Undoubtedly com- 
bustion must do some such thing. If so, we should suppose that the fire passes 
through and breaks up, i.e., burns, the water as it goes. But 23.15 draws a distinc- 
tion between seawater burning and its inability to extinguish fire, a distinction 
clear enough to assure us that 23.15 is not concerned with flames but that 23.32 
is. It is not clear what pores are meant to explain. 

The effects of oil in seawater strongly recommend flammability. Strange as 
the notion of oily, flammable seawater is, the problem was clearly understood 
in this way by ancient authors. So Plutarch cites Problems explicitly and says, 
"that the sea is oily Aristotle himself has said. For salt contains fat, so making 
lamps burn better" (Quaest. conv. 1.9 [Mor. 627C-D]), and again, “the sea helps 
fire to take hold and we warn people against throwing seawater on flames" (Aet. 
Phys. guE; Clement trans.). Cassius Dio claims that during the battle of Actium 
the small quantities of seawater used to douse the flames on ships only caused 
the flames to burn the more, for "if they had used great quantities of it at once, 
they would somehow stop the fire by main force...they only increased the 
flames, since salt water poured on a fire in small quantities makes it burn vigor- 
ously" (50.34; Cary trans.). Though no one suggests that seawater can be simply 
set on fire, these passages clearly describe the accelerant nature of seawater 
and not just its ability to retain or transfer heat. 

The connection between the flammability of the sea and its oiliness is 
made both in our Problems passages (15 and 32) and again in Plutarch (Quaest. 
Conv. 1.9 [Mor. 627C-D]) in the explicit citation of Aristotle. But the oiliness of 
salt is more widely attested than seawater's flammability, and is probably the 
“fact” from which the problems arose.?? [Aristotle] De mirabilibus 134 notes that 
the salt in Libya, when dug up, is not hard but like very sticky gum (YAıoyporatw 
Y^ot$), and Pliny discusses the “flower of salt,’ a kind of salt rust brought down 
by the Nile (here obviously in a fresh water context) which sometimes floats 
on springs; it yields an oily fat, "for there is, surprising as it may seem, a fat even 


22 Pacific seawater, when set out to evaporate developed a slimy film, which coagulated into 
filaments, similar to, but more delicate than, egg whites in boiling water. As evaporation 
proceeded to crystal formation, the residue could be pressed between the fingers to pro- 
duce a slippery liquid. Attempts to ignite it were unsuccessful. 
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in salt.7? Pliny treats the presence of oil in salt as surprising, and therefore not 
common knowledge. 

As we expand the inquiry beyond burning, we may turn to Problems 23.7, 
which asks why the sea is warmer than fresh water. One of the three solu- 
tions here involves oil, where it is the mere presence of oil that is sufficient to 
make the sea warm in contrast with 23.15 and 32, where its flammability was 
in question.?* 

The connection between heat, salinity, and fresh water is seen again in a 
rather different and perhaps not entirely consistent way in 2318 where salt 
water, when heated and then cooled again, becomes fresh. A later parallel 
comes from Plutarch: *or is the salty flavoring extinguished in fruits by the 
action of heat, just as men remove saltiness from sea-water by boiling it?"25 
Cassius Problemata 64 provides a closer parallel and adds that in rendering 
it fresh one should boil the seawater down to a third its original volume. He 
adduces as the cause the fact that the fire breaks up the large particles in the 
water that make it salty. 

Finally, a related problem (2310) asks why, when one bathes in the sea, one 
dries off faster than when one bathes in fresh water, even though seawater is 
heavier than fresh. The formulation of the question is intended to be para- 
doxical, but the paradox is a clue to the solution— seawater is heavier, because 
it has more earth, and so having less moisture it dries more quickly. So the 
general cause, earthiness, has opposing valences. The effect is mentioned but 
also denied in the debate in Quaest. Conviv. 1.9 (Mor. 627B—F), where the briny 
scum remains unevaporated. 

The method of the Problems as we have seen so far is to identify the basic 
nature of seawater, here its earthiness or saltiness or the size of its pores, and 
refer properties to those essential features. As causes these features are very 
general and explain many other things besides the properties of seawater. Since 
the causes are more general than the phenomena, the distinction between 
explanandum and explanans is maintained, that is, the kinds of things that 


23 — NH31.90 Jones trans. Cf. NH 24.25 for bituminous oil skimmed off brine water in Zakynthos, 
Babylon, Apollonia and Agrigentum; cf. 31109 for an oil in soda. C£. Theophrastus De 
aquis 214A for a substance like olive-oil collected from a Carthaginian spring and used 
for sheep and cattle; and 214B for the Nile being sometimes salty; Dioscorides Mat. Med. 
5429. Partington (1960, 4) on various oil-water associations. 

24 It is interesting that the lower freezing point of seawater is not mentioned. 

25 Aet. Phys. 913C. The Loeb translation (Sandbach) understands the process as identi- 
cal with what is being described here. Cf. Pr. 24.16 of the hot springs in Magnesia and 
Atarneus that are fresh. 
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form explanations do not become explananda. Pores, heaviness, earthiness, 
all serve as principles but never as properties. Also the problems seem to pre- 
suppose an implicit general outlook or theory, for example, that seawater is 
heavier than fresh, that it contains salt, or that fluids penetrate nearby earth. 
As we have seen, some problems are paradoxical, but paradox per se is not the 
goal, rather the problem setters are gathering problems that are not covered 
by the appropriately general theory. The particular explanations do not con- 
tradict these more general theories and expectations, that is, the explanations 
given are not ad hoc, and therefore can provide insights into various details of 
various theories. Whether these theories are all mutually consistent is another 
matter. 


3 Flowing Seawater 


Problems 23.20 asks why salt water is not free-flowing (&ndpputov), and this 
is tantamount to asking, “why are rivers not saline?" Many of the assump- 
tions underlying this problem can be uncovered through a comparison with 
Aristotle's theory of the sea (Meteorologica 2.1-3). For Aristotle it is the sea, 
not salt water per se, that is not free-flowing. The sea is a residue which settles 
and remains in the lowest hollows of the earth. Granted, one sea may flow into 
another, and water may flow through sea-straits, but these movements are dif- 
ferent in kind from the flow of rivers. Again, Aristotle does his best to ignore 
salt springs, which give rise to saline rivers. He also goes to great lengths to 
separate the cycle of living, fresh water from the stationary residue of the sea. 
Seawater does not flow, not because it is saline, but because it is a residue, and 
this fact is for Aristotle part of the basic structure of the sublunary world.?® 

In Problems 23.20, by contrast, in a subtle but important shift it is salt water 
that does not flow because it is salty, and salt springs play an important role. 
This problem shows how asking a question in a different way—changing the 
subject from sea to saltwater—changes the expected answer. Fundamentally, 
this problem concerns the viscidity of saline water, rather than its tendency to 
flow or not flow in rivers, and the viscidity is the result of its weight. If salt is 
the ultimate cause, we must say how salt water does sometimes move, and this 
is brought about by undercutting its saltiness either (1) by heating, (2) by filter- 
ing, or (3) by agitation. According to the first, saltwater cannot flow because 
it is heavy, but heated salt-water (hot springs) has the necessary lightness to 


26 Wilson (2013, 179-95). 
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flow. According to the second, when the salt is filtered out of the seawater, 
as it frequently is by the shore, it can flow. According to the third, salty water, 
when moved and agitated, becomes sweeter. For this last cause we can com- 
pare Theophrastus (214A FHS&G): "running waters, and those from a conduit, 
are on the whole better than those that are stationary, and being dashed about 
they become softer." In all cases the heaviness of salinity is undone by actually 
making it lighter, and both heating (at least 23.18) and agitation renders the 
saltwater sweeter. 

In this way the issue of flowing and residue that had been basic to Aristotle's 
analysis and central to his cosmic conception becomes the result of incidental 
changes. There is no consideration in this chapter of the possibility that it is 
only fresh water that is evaporated and generates the rain that feeds the rivers. 


4 Winds, Waves, and Swells 


Next we turn to a group of problems (2, u, 12, 28) that consider waves as a sign 
of future winds. It is perhaps an unfamiliar notion, since we are most sensitive 
to waves that persist after a wind has subsided. This set of problems attempts 
to explain the nature of wind waves (waves produced by winds) and swells 
(the waves that are propagated outside of the region of the wind's “fetch”). 
Unsurprisingly, swells are treated as a variation of wind waves. That winds 
cause waves is treated as unproblematic here as it was for Aristotle (Mete. 
2.8.368a29-30). Aristotle too was aware of the phenomenal difference between 
wind waves and swell. Problems goes beyond him, however, by offering causes.?7 

Our set of problems probably has its origin in Theophrastus De ventis 35, 
which is explicitly interested in prognostications, and it is probably for that 
reason that our problems are so formulated. However, what for Theophrastus 
was a prognostic is for the Problems a paradox. Since wind is the evident cause 
of waves, the presence of waves in the absence of wind is strange and unex- 
pected. What we have then, is not the specification or the undermining of a 
general cause, but the compensation for its absence. 

Theophrastus' theory is the most ambitious. He provides an explanation for 
(1) why waves appear before the wind comes, (2) why waves persist after the 


27 . Mete.2.8.367b12-19: “when the sea runs high the breakers are large and uneven, but when 
there is a calm, they are fine and straight. The wind produces the same effects on the 
cloud in the sky as the sea on the shore, so that when there is calm the clouds that are left 
are all straight and fine like breakers in the air" (Lee trans.). 
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winds subside, and (3) why waves display periodicity. He treats as unproblem- 
atic the notion that waves are thrust forward: 


npowdelta SE «o0» cuvExGc AMAA xoà uocpóv. Todto de npowdel Mo, 0 
TPOEWOE- xol naAıv «6 npoewoe Oc» AANG mvofjc Exıvndn, mapavdeiong Ts 
rpwrng- ETO oürwg dei npowhouueung npooepyerau. nopövrog dé Tod xıvovuévov 
gavepdov ötı xal tò xıvodv HEEL. (Coutant-Eichlaub) 


They [winds? waves?] are pushed forward at intervals, not uninterrupt- 
edly; one pushes the other, which pushes a third; in turn, as the first dies, 
the next is pushed by another breeze. Thus then they come on as they are 
pushed forward. When that which is being moved appears, it is clear that 
the moving force will arrive. (modified Coutant-Eichlaub) 


De ventis 35 clearly intends to explain why waves sometimes arrive before 
the winds that move them. Our text is the core of that explanation, and any 
successful interpretation must make that clear. Moreover, the chapter clearly 
states that waves persist after winds die, and this implies that waves can move 
by their own impulse and do not need to be constantly pushed along. Our text, 
however, is by no means secure and it will be best to work through the dif- 
ficulties with one eye on the parallel passages in the Problems. Problems 23.11 
provides the clearest parallel to Theophrastus: 


Ñ Sta To dei npocOeicOot yiveraı; mpowdei de od cuveyéc nw dv 10 nvedua, HAAG 
APXÖMEVOV. TO EV ON np& ov Worep TpcELapavey, do dE Toto TTpoEwoE 
xoi dAAwv TUXVoTHTA Yyayev xal drremapdvon. worte SHAov, dtav Mon TÒ 
npowdoUnevov nap, Ott HEE xai Td xvoy. (932b30-35) 


Or is it because of their being repeatedly pushed forward? The wind 
pushes forward, though it is not yet continuous; rather it is [just] begin- 
ning. Now the first wind withered away first, but this [the first wind] 
pushed forward another [wind] and created another dense mass, and 
withered away. So that it is clear that whenever that which is pushed for- 
ward arrives, the mover will arrive as well. (My translation) 


The many verbal parallels with De ventis 35 imply a close relationship. However, 
the meaning of this problem is hardly any clearer and indeed may reflect a 
preexisting corruption in the De ventis text. Its conclusion is most naturally 
interpreted to mean that the thing tpow8obpevov is the wave, not the wind (i.e., 
whenever the wave is pushed forward, it is clear that the wind will arrive). But 
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this in turn would suggest that the muxvéty¢ in the previous sentence is the 
wave, and this is a curious expression for a wave—though not for a wind, since 
very word is used in De ventis 35 to describe the ap. 

If we focus on the competition between the wind and the wave, we might 
suppose that the sequential puffs of wind are pushing a wave along in the 
same way a traveler pushes luggage forward in an airport check-in line. But 
this model is nowhere clearly in evidence in our texts and, more importantly, 
cannot explain why the wave shows up first (for the luggage and passenger 
arrive at the head of the line at the same time). 

Another, more likely, possibility is that wave formation and propagation 
is not the issue; rather we have here an account of why the air moves more 
slowly. The problem merely assumes and does not discuss the speed of the 
wave through the water. As such, both De ventis 35 and Problems 23.11 are to be 
read in conjunction with Problems 23.2, where the author explains both why 
waves travel quickly through water and why winds are slow: 


Is it because the first part of the sea, near the origin of the wind, being 
pushed, always produces the same effect on the adjoining part? So, since 
the sea is continuous, motion comes to every part of itas if by one contin- 
uous blow. Now this occurs in one time, with the result that the first and 
the last parts are moved simultaneously. But the air does not experience 
this, because it is not one continuous body, through receiving from every 
direction many checks, which often hinder the first and most vigorous 
motion; but (these checks) do not do this to the sea, because it is heavier 
and harder to move than the air. (Mayhew translation) 


Here the wind has a specific source, but it is being constantly buffeted by con- 
trary winds. The sea, by contrast, forms a continuous mass, and is being treated 
as if it were something solid, a rod of iron as it were, which when moved at 
one end immediately translates the motion to the other end. Its heaviness and 
continuity contribute to the greater speed with which it is able to transfer the 
motion of the wave from one portion of water to the next. Since the air is not 
one continuous body, it seems that portions of wind are independently mov- 
ing through a medium. These portions may either thwart one another's motion 
or push one another along. Eventually perhaps one large portion will form the 
kind of continuous stream of air we associate with a breeze. Of course, this 
model is an odd description of wave motion on the sea, not least because the 
translation of motion is not instantaneous as is the case with the iron rod. 
No doubt the sea is thought to be more elastic. It is, however, a clear attempt 
to explain the difference between wind and wave motion and their partial 
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independence, while at the same time provide an account of the greater speed 
of waves. 

Problems 23.11 and De ventis 35 are best understood in conjunction with 
this passage. At the end of De ventis 35 Theophrastus says that the waves per- 
sist after the winds die, and this is hardly consistent with the airport luggage 
model. The discrete puffs of wind instead serve a double duty: they explain 
the pulsing nature of a set of waves and so constitute a general theory of wave 
formation; at the same time, since the puffs of wind dissipate and only slowly 
convey their motion, they explain why we see waves before there is any wind. 
This double duty leaves unanswered the question why when the wind is con- 
tinuous (and surely it is sometimes) waves come one after another. 

As mentioned above, this interpretation must confront the difficult final 
sentence in both 23.11 and De ventis 35: when that which is moved is present, 
it is clear that the mover will arrive. This is difficult to interpret as anything 
but the wind catching up to the wave. However, it is perhaps least difficult to 
suppose that though the speed of the wave has not been discussed since the 
statement of the thesis, it is reintroduced here as necessary to the conclusion. 
On this interpretation the argument of De ventis 35 could be paraphrased as 
follows: the waves on the sea are a sign of wind to come. Now it is obvious from 
the periodic form of waves that the winds that generate them are not continu- 
ous, but push them along puff by puff. But the first wind [sets the first wave in 
motion, and that wave continues in motion until it reaches us. That first wind, 
however, also] pushes another wind and again withers. But the other wind is 
moved then the first withers, and then in this manner the wind arrives with the 
wind having been pushed forward. And when the wave [which has been mov- 
ing with a continuous motion since its first impulse] reaches us, it is clear that 
that which moves it will arrive.?8 


28 Robert Mayhew has helped me a great deal with the text. There are two major lacunae, 
the first of u letters, the second of 8 letters. Mayhew’s transcription of Vaticanus gr. 1302 
(on which all other manuscripts of De ventis depend) is as follows: 

mpocOetcatc «n letters» de covey&c AMA nat 

Hucpöv- voüco de ttpoc Ost GAA 6 npoðoe xol naAıv 

«8 letters» &Mnc nvoñc Exıvndn napavdelonc THe 

Towtyc: el” oürwe del npowhounevnc npocép 

XETAL Mapdvtoc dE TOD KEINEVOU qotvepóv OTL Kat 

To xtvoOv ğer 
By relying on Problems 23.11 and the interpretation above, I would emend the text in 
something like the following way: 
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On this interpretation Problems 23.2 provides us insight into the difference 
between wind and wave motion in a way that Theophrastus does not, and 
makes clear why waves travel quickly through water. In the end this theory is 
a variation of one that goes back to Plato. The puff of air pushes some water 
A, then subsides; water A rises and pushes some neighboring water B. Water A 
subsides, but water B now pushes water C, which in turns rises as a wave.?? Of 
course, in our problem “one water” will end up being reduced by infinitesimal 
division into a continuous process. 


5 Buoyancy 


We would expect buoyancy to be explained simply by relative weight. After 
all, Aristotle knows that seawater is heavy and fresh water is light, and that 
therefore salt water sinks (Mete. 2.2.355a33-35). Though the Problems takes for 
granted that seawater is heavier than fresh, it investigates situations in which 
other factors besides weight account for buoyancy. 

Water on the surface of the sea is saltier, in spite of its being heavier, because 
the lighter parts of the liquid have evaporated (23.30). Evaporation is used here 
on a rare occasion in Problems 23. It is a generic, background principle, used 
to explain saltiness in the first place, and used again here to explain a peculiar 
feature of seawater. 

Two other explanations of buoyancy are offered. In Problems 23.3 the great 
mass of water in the open sea is able to raise a vessel higher than in the con- 
fined space of a harbor. There is no suggestion here that harbors may contain 
more fresh water. Instead we have an application of the widespread notion 
that a large mass is able to create an effect in violation of the rule of propor- 
tionality—size itself confers the power to buoy up. A further cause emerges in 
23.13 and 26-27, where weight, though a partial explanation of buoyancy, does 


npowdel yàp «có Tved a, o0» SE cuvey&c AAAA KATA uucpóv- TOTO SE TPATOV AMÒ poWce 

xoi náv «éuopdyOv.» AAN 8& von GwOv, papavOetoyns tH mpos: E10’ oürwg del 

npowdounevng mpooepyerau. TAPOVTOS OE TOD xtvouptévou Pavepdv OTL xal TO xtvodv EEet. 
Isuggest that much of the corruption began as a result of Theophrastus not having made 
explicit the comparison between the wind's slow and the wave's rapid motion. 

29 This is a common explanation in Plato (Tim. 59a; 79b-e; 80c); so also Aristotle Physics 
4.8.215a15; 810.266b27-267a12. Cf. De audibilibus 803b29: as one bit of air moves another 
it makes the whole sound alike both in the case of high and low pitch. For the frequency 
of the blow keeps the sounds like their source. Of course, in our problem *one water" will 
end up being reduced by infinitesimal division into a continuous process. 
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not seem to be the whole story. 23.13 distinguishes different buoyancies in salt 
and fresh water in virtue of the earthiness of the salt water. But it is not the 
heaviness of the salt, it is viscidity (moybtepov) that allows the swimmer to be 
supported (dvtepetdetv) on top of it (a principle used also in explaining why salt 
water does not flow 23.20). Again in the explanation why salt water rests upon 
sweet wine (23.26) though salt water is heavy, our author suggests that either 
sweet wine has more earth (and is therefore more solid), or that it is heavier 
and more sticky (yAtoxpötepog) thereby preventing the salt water, poured on 
top, from mixing with it. Though in this case it is the sweet wine that is sup- 
porting the salt water rather than the other way around, the principle is similar. 


6 Visual Properties 


A half-dozen problems deal with the visual properties of the sea, specifically its 
transparency and color. These problems are important because, like those con- 
cerning waves, they introduce innovations in the Aristotelian tradition. But, 
they also allow us to make further methodological observations, particularly 
about the form in which problems are cast and the application of explanatory 
principles from one problem to another. 

Starting from the most general and proceeding to the most specific, four 
kinds of problems deal with transparency and color: 


Water appears less white when moved (23, 41). 

Seawater is more transparent than freshwater (8, 38). 
Northern seas are more transparent than southern seas (9). 
Seawater in Pontus is whiter than seawater in the Aegean (6). 


PY bh 


Though the first set of problems is the most general, it will be best to postpone 
our consideration of it until we have dealt with the others. I shall begin instead 
with the second group (8 and 38), which wrestles with the paradox, “why is 
the sea more transparent than freshwater, although it is denser?” (8). This set 
of problems is especially interesting, because it engages with methodological 
issues addressed at the beginning of the paper. 

Problems are usually posed in such a way that their subjects form the 
“marked” case—it is the subject that requires explanation. Thus problems 23.8 
and 38 first ask what makes seawater more transparent. But they are unusual in 
considering the possibility that the explanation actually lies in the contrasting 
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case, the opacity of the fresh.3? 23.38 makes this point explicit by considering 
the possibility that seawater only appears to be more transparent, whereas in 
fact freshwater, because of its sediment, is less transparent. This tendency to 
privilege the subject is well attested, and it demonstrates some of the weak- 
nesses of the problematic method. For the form of the problem prejudices 
the enquirer toward supposing that there must be some feature peculiar to 
the subject that makes it that way. Nor is it a regular feature of the method to 
consider both subject and contrast case, and that is because, as I have argued, 
the contrast cases are often based on general truths already presupposed and 
perhaps proven in treatises. 

Now, this leads us to the issue of the overuse of explanatory principles. If 
we look to freshwater as the cause of the sea's greater transparency, the reason 
lies in the earthy sediment, which is present in (flowing) freshwater and makes 
it turbid. Earthiness of water is a cause frequently used elsewhere, usually in 
relation to salt (7, 10, 13, 25, 26, 32). Here it is used in an extended way, but it is 
used effectively. 

By contrast, if we look to the sea itself as the cause of its own greater trans- 
parency, we find much less effective explanations. The transparency may arise 
because the pores in the seawater are bigger and more numerous, and for this 
reason afford an easier passage for the visual ray (8); alternatively seawater 
may be oilier and therefore more transparent (38). In either case it is in virtue 
of some special addition that seawater has greater transparency. But neither of 
the causes, though used for other purposes in the book, is very satisfactory in 
this context, and this is probably why the author turned to the contrast case for 
a more satisfactory explanation. Since I have already considered the problems 
with the pore theory above, I need only repeat that larger particles and larger 
pores cannot facilitate transparency. If the oiliness of the sea is the cause, other 
difficulties arise. First, our author treats the explanation itself as problematic, 
on the grounds that oil is not more transparent than water and could therefore 
hardly make water more transparent.?! The train of thought seems to be this: 


30 2346 “why doesn't the wind blow cold from the sea in the morning, but it does from the 
river?" Perhaps it is the sea which is spread out; but perhaps that is not the cause, but 
rather the river is especially cold; so also 23.34: why does frost increase when lakes dry up? 
It is either because of the lake or the surrounding land. 

31  Pr.23.38.935b18-22: “Oil poured on to water makes it more transparent. And having oil in 
it, [the sea] is naturally more transparent. Or is not everything that is lighter also more 
transparent? For oil itself is lighter than water, but is not more transparent." 
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though oil in its own right is not more transparent than water, it makes water 
lighter, and what is lighter is more transparent; for this reason oil is the cause 
of the greater transparency. But such an explanation would hardly address the 
initial paradox, since the fact remains that seawater even with its oil is heavier 
than fresh. 

Given the difficulties here, we may reasonably conclude that it is not because 
of its transparency that oiliness found its first application to the properties of 
seawater. The most likely first application is to the heat of the sea (23.7), as we 
have seen. We see here, then, competing tendencies in problem solving. The 
desire to account for many properties by the same principles—whether for 
economy or because of laziness—is countered by the inability of the subject 
to bear such repeated applications and strained extensions. 

The "oily" cause is applied yet again to the third, more specific kind of prob- 
lem in a way that likewise gets itself into a tangle. Oiliness was used as a cause 
of the transparency of seawater in general, as we just saw. Now the differences 
in this oiliness account for the greater transparency of northern sea over south- 
ern seas (23.9). In this problem no other cause is considered, and neither north 
nor south is especially “marked.” In the calm, warm waters of the south, the oil 
floats to the surface, where its relative opacity blocks the visual rays. In the cold 
of the north, by contrast, it remains inseparably mixed with the water and so 
renders the water more transparent. This explanation faces difficulties already 
raised in 23.38, where we found that oil, though less transparent than water, 
nevertheless makes water more transparent. Here oil straightforwardly makes 
water less transparent, but if all its blocking capacity is on the surface, the oil 
will render the water more opaque than if it is mixed in. This explanation is at 
odds with 23.23 and 41 where calm water is more, rather than less, transparent. 

Finally, the last kind of problem should be treated together with the first, 
since both introduce ambiguities in the concept of white (Acuxóv). 23.23 and 
41 consider why water appears less white when moved. 23.6 considers why 
Pontus is whiter than the Aegean. These problems move us into questions of 
the Aristotelian theory of light, color, and reflection, and we need first to see 
the tension between the terms of the theories. 

At first glance the vocabulary of color is not consistently maintained among 
the problems. Thus 23.41 contrasts the white (Aevxdv) of the calm sea with the 
dark (uéAav) of the choppy sea. In this context “white” just means “transparent” 
(dapaıvönevov; cf. 23 Tò Stapaves Aevxdv), whereas “black” just means “opaque.”3? 
In 23.6, however, Pontus is whiter (Acvxotépov) because it has a lot of fresh 


32  Thenon-transparency of black is a notion that goes back to Aristotle (DA 2.7); so also Sens. 
3.439b17-18, where the analogy between light and shade, white and black is explicitly 
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water in it (and therefore a lot of sediment), and in 23.8 the sea is more trans- 
parent (evdtomtépa) than fresh water. The combination of these two problems 
makes clear that white here is associated with the opacity of freshwater. White 
therefore means "transparent" in Problem 41 and *opaque" in Problems 6 and 8. 

Flashar had argued that De coloribus 1 is the source for problem 23.23 and 
that Aristotle himself provides the background for 23.6.2? A more careful 
review of the evidence, however, suggests that 23.23 depends on Aristotle and 
23.6 does not. 

Both 23.23 and 6 make use of the visual ray, a theory clearly attested in 
Aristotle. But 23.23 alone uses it an Aristotelian way (De coloribus uses the light 
ray).?* This problem is especially remarkable because, though the question is 
straightforward, “why does water appear less white, if it is set in motion?" and 
we expect a simple binary contrast between calm and rough water, we get a 
second contrast between the short and the long distance that the visual ray has 
to travel. This second contrast is deeply embedded in Aristotle's discussion of 
reflective phenomena in Mete. 3.2—6 and especially in 3.6, where distance has 
a weakening and darkening effect on the visual ray. So here, when the visual 
ray has a long way to go (óppo0&v), the calm sea can act as a smooth mirror 
and reflect the visual ray en masse (à0póov) to the light above it. This makes the 
sea appear white, just as the mock sun appears as a white reflection of the sun 
in a patch of dense, smooth mist (Mete. 3.6.377b17—22). When, by contrast, the 
visual ray is short, it can pass through the transparent sea without darkening, 
and for this reason the sea appears white, by which our author here means 
bright and transparent. 23.23 compares this brightness with the darkness of 
the visual ray attendant upon its traveling a long distance through the air. This 
effect can be compared to the darkening of the visual ray as it goes through 
smoke (Mete. 1.5.342b10—11). All this is orthodox Aristotelianism. 

In 23.6, however, the same basic principles are applied in an unAristotelian 
way. In explaining why Pontus appears whiter than the Aegean, our author 
changes and extends Aristotelian principles. 23.6 has the visual ray reflecting 
from the surface of the sea to the white dnp above it.?° According to Aristotle, 


drawn: "the same conditions which in air produce light and darkness in bodies produce 
white and black." 

33 For discussions of De coloribus and color theory, see Halm (1978), Struycken (2003), and 
Sorabji (2004). 

34 Similarity in the diction has led to positing a close relation between 23.23 and De coloribus 
1. As Flashar notes: ötav toaytvey, vadartep ý Ti 6o coc pixy (Col. 791a21) = &àv xavíjcot, 
olov xoi Y) ppben. 

35  Ifwecanassume Forster's emendations. See Flashar (1962, 652). 
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however, the reflection of a cloud in water appears as a rainbow rather than 
as white (3.6.377a31-b4; cf. 3.4.374b24-28). And there is nothing in Aristotle to 
correspond to the reflection to the clear sky of the Aegean. Similarly, the second 
solution in 23.6 for the greater whiteness of Pontus invokes the greater salinity of 
the Aegean, a factor that Aristotle had never considered. It apparently draws on 
the fact that seawater is more transparent than fresh, and that freshwater tends 
to reflect. Since Pontus has more fresh water on top, it appears white because 
the visual ray reflects to the dp. The more saline water of the Aegean is not as 
smooth (a principle again without precedence in Aristotle) and less reflective 
than the fresh. Consequently the visual ray penetrates the saline Aegean and in 
its depths weakens and fails, resulting in darkness. In these ways Aristotelian 
principles of optics are modified and adapted to new circumstances. 


7 Concluding Remarks 


It will be useful to sum up the major methodological observations scattered 
throughout the preceding discussion. The "little problems" that we find in 
book 23 suggest that they are the residue of a more general treatise on the 
sea. This treatise may be similar in scope to Aristotle's Meteorologica 2.1-3, but 
cannot be the same—certainly many of the solutions of book 23 are patently 
unAristotelian. The apparently paradoxical nature of many of the problems 
arises from the way they are cast against our more general expectations about 
the sea. Indeed the way a problem is cast has enormous influence on how it is 
answered, and the contrast cases against which a problem is set can direct an 
enquirer inappropriately. In addition to the presence of certain background 
assumptions like the greater density of seawater we observed the strong 
tendency to identify a standard answer, especially oiliness, which used once 
with success, gets extended to remoter and more implausible applications. It 
remains to consider the extent to which these methods are pursued in other 
books of the Problems. 
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CHAPTER 15 


Problemata 26 and Theophrastus' De ventis: 
A Preliminary Comparison 


Robert Mayhew 


It has long been recognized, and is beyond doubt, that there is a connection 
between Pr. 26 and Theophrastus' De ventis. The first scholar I know of who 
made explicit his awareness of this connection is the unknown 'second hand' 
writing in the margins of Bernensis gr. 402 (ca. 1480), a manuscript which 
includes De ventis (fols. 42r—53v).! Over a dozen times he quotes the Problemata 
in the margins, adjacent to the passage in De ventis it parallels. What is more, 
he makes it clear that he accepts the ancient attribution of the Problemata to 
Aristotle; for in the margin next to the words tò de un nveiv Kata tabımv THY 
Atyvrtov (the opening line of what is ch. 8, according to the modern divisions 
in De ventis), he writes: tadto todto xai Aptototeing ev npoßAnuacıv (fol. 43v), 
a reference to Pr. 26.44.? I assume he believed Pr. 26 was prior to De ventis. 
Now the view that these two works are related, and that Pr. 26 was written by 
Aristotle and thus precedes De ventis, is found in the earliest commentaries on 
De ventis—Bonaventura (1593) and Furlanus (1605)—and it persisted into the 
19th century among scholars working on this Theophrastan treatise: see, for 
example, Schneider (1818-21).? 

In the 2oth century the situation changed radically, owing to a change in 
how scholars viewed the Problemata, namely as a work that is not (at all or 
for the most part) by Aristotle, but by more than one Peripatetic, working per- 
haps centuries after Aristotle. From this perspective, De ventis should (likely) 
be considered a source for the parallel passages in Pr. 26—the latter is rais- 
ing questions about the former—and not the other way around. This is the 
view, for example, of Forster (1921, 1927, 1933), Flashar (1962), Steinmetz (1964), 


1 Onthe second hand in Bernensis gr. 402, see Burnikel (1974, 25-34). The date of the second 
hand is likely not long after 1480, and certainly before the publication of the Aldine edition 
(1497). I should note that there are twelve manuscripts of De ventis, and Vaticanus gr. 1302 
(circa 1300) is the ultimate source of the other eleven (see Burnikel 1974, 90). 

2 More on the connection between Pr. 26.44 and Vent. 8 shortly. 

3 Barthélemy-Saint Hilaire, however, in his translation with commentary of the Problemata, is 
non-committal. For example, speaking of the relationship between Pr. 26.3 and Vent. 5o, he 
writes: "Il est évident que l'un des deux passages a été emprunté à l'autre" (1891, 2: 226). 
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and Coutant & Eichenlaub (1975).* For most of these scholars, the relation- 
ship between De ventis and Pr. 26 is non-complex and obvious—that is, De 
ventis simply is prior to Pr. 26, and this priority can be assumed with little or 
no argument? For example, Steinmetz discusses the relationship between 
Pr. 25-26 and De ventis in a section of his work entitled Die Nachwirkung der 
theophrastischen Windlehre (1964, 60-68), and there assumes the priority of 
De ventis.® 

Until recently, this is how I viewed the relationship between Pr. 26 and the 
De ventis (see Mayhew 20n, 2: 156). What I want to do in this chapter is re- 
examine what has become the standard view. 


1 A Critical Analysis of Pierre Louis's Thesis 


Pierre Louis, in the Notice to Book 26 in his Bude edition of the Problemata 
(1993, 194—99)," argues for a view of the relationship between Pr. 26 and De 
ventis that represents a rejection of the standard modern view and a return to 
the older one.? In what follows, I present his arguments in detail, and while 
doing so offer my criticisms of them. I do not criticize Louis simply because 
I think his arguments fail; more importantly, by going through his arguments 
andresponding to them, I hope to underscore the difficulties involved in estab- 
lishing with certainty the precise relationship between some section of the 
Problemata and a text with parallel passages. The results should have implica- 
tions beyond the relationship between Pr. 26 and De ventis.? 


4 For example, Forster presents Vent. 19-20 alongside a parallel passage in Pr. 26.48, and simply 
comments: "the compiler of the latter clearly copies from the former" (1921, 166). Ruelle et al. 
(1922), Hett (1937), and Ferrini (2002) all note parallels between the two works, but say noth- 
ing about which has priority. This is not to say that any of them is in fact non-commital. 

5 Flashar (1962) is an exception, in or to the extent that he sees the relationship as complex. For 
although he claims that De ventis “ist die Hauptquelle für Prob. xxv1,’ he adds: “Während in 
den meisten Fällen die Priorität Theophrasts sicher ist, scheint in einigen Fällen Theophrast 
von den Prob. abhángig zu sein" (673). 

6 For more on Steinmetz's view of the relationship between Pr. 26 and De ventis, see note 23. 

7 Unless otherwise indicated, quotes from and references to Louis are from or refer to this 
Notice, and thus bibliographical information (including pagination) is not indicated. 

8 Isay represents a rejection and return, because Louis does not in fact refer to the view he is 
supplanting nor to the fact that he is defending an interpretation that had once been wide- 
spread. He simply states and defends his position. 

9 At the very least, this study should contribute to discussions of the relationship between 
Pr. 2 and Theophrastus' De sudore, and between Pr. 5 and his De lassitudine. 
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After describing the contents of Pr. 26, Louis notes that much of it is found 
almost verbatim ("presque textuellement") in De ventis. He then turns to cata- 
loging the parallels between the two texts, using a number of different formu- 
lations to describe the similarities (or degree of similarity) between passages: 
e.g., “correspond aux,” “ 
taine,” "grande similitude, 


» u 


ont plusieurs formules en commun, 


nu 


une parenté cer- 
traite le même sujet.” I have no complaint about 
these claims.!? Such similarities, he correctly concludes, cannot be a coinci- 
dence: “Des telles rencontres ne peuvent étre fortuites. L'un des deux auteurs 


s'est manifestement inspiré de l'autre et l'a méme parfois servilement copié. 
But who slavishly copied off of whom? The answer, Louis thinks, is clear: 


La comparaison des textes permet d'affirmer avec une quasi-certitude 
que c'est Théophraste l'imitateur, sinon le plagiaire. C'est lui presque à 
coup sür qui a utilisé dans ses études sur les vents des indications que lui 
fournissait la section xXVI, comme il s'est servi également, mais dans une 
moindre mesure, des Météorologiques. Deux passages au moins de son 
traité Des Vents en fournissent la preuve. 


Let us look at these sets of passages—and what they are supposed to prove— 
in turn. 

The first pair is Pr. 26.48 and Vent. 19: “Le premier se trouve dans le chap- 
itre 19: Théophraste s'étonne que l'on puisse se demander « pourquoi les vents 
sont froids alors qu'ils sont dus au movement du chaud ». Lallusion à la section 
XXVI est évidente: car c'est précisément la question qui est posée dans le prob- 
léme 48." Louis's argument is straightforward: Pr. 26.48 asks a question, and in 


10  Bymycount 25 of the 62 chapters of De ventis are comparable to chapters in Problemata; 
and, 43 of the 63 chapters of Pr. 26 are comparable to chapters in De ventis. (Although 
the final chapter in Pr. 26 is no. 62, there are 63 in total because—like most editors and 
translators of the Problemata—1 divide ch. 35 in two: 35a and 35b.) For a useful concor- 
dance listing the parallels between the Problemata, the De ventis, and [Thphr.] De signis, 
see Becchi (2013, 96-97). (Note that Becchi 2013 was published—or in any case came to 
my attention—only after I completed the penultimate draft of my essay, and so I do not 
discuss its claims in detail, though I do refer to it in three other footnotes.) 

11 Cf. Becchi (2013, 97): “A mio avviso queste concordanze, per quanto significative, non suf- 
fragano nessuna delle due ipotesi, anche se non escludono la dipendenza di entrambi se 
non da una fonte unica almeno da una o pit fonti comuni. La tendenza poi quale traspare 
dal De ventis a riorganizzare, razionalizzare e integrare il materiale aristotelico avvalora 
l'ipotesi che i Problemata siano stati una della fonti, anche se non l'unica, a cui Teofrasto 
ha avuto accesso." I believe I make a case, in what follows, for rejecting this account. 
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Vent. 19 Theophrastus expresses surprise that anyone could ask that question; 
therefore, Theophrastus is replying to (and so posterior to) Pr. 26.48. 

If we compare the actual texts, however, we see that the direction of influ- 
ence is not as clear as Louis suggests. It is enough to quote the opening line of 
each text: 


Pr. 26.48: Why are the winds cold (xà nveönara puypd eotiv), though 
they come from the movement of heat (and tig tod 6puo0 cvyxwvycews)? 

Vent. 19: If some people wonder, thinking it irrational (XAoyov), that the 
winds are cold coming from the motion and generally from the heat of 
the sun (dr TS tod HAtov uivyoews xai dr tod 0gppo0), what appears 
irrational to them is deceptive.” 


Louis could be right: Theophrastus could be responding to Pr. 26.48. But I find 
equally plausible the idea that (1) the author of Pr. 26.48 is raising, in the stan- 
dard form of a problema, a question about what Theophrastus says, or (2) both 
Theophrastus and the author of Pr. 26.48 are independently, and in different 
ways, referring to a puzzling meteorological endoxon that was discussed in the 
Lyceum. And these do not exhaust the possibilities. 

The second set of passages is Pr. 26.44 and Vent. 8 (and 61). 


Le second passage me parait tout aussi probant. Dans le chapitre 8 du 
traité Des Vents, Théophraste qualifie de faux les propos de «certaines 
gens qui dissent que le vent du sud ne souffle pas en Egypte». Il a cer- 
tainement en vue le probléme 44 de la section xxVI qui commence par 
les mots: «Pourquoi le vent du sud ne souffle-t-il pas en Egypte?» 


Again, Louis's argument is straightforward: Pr. 26.44 asks a question, and in 
Vent. 8 Theophrastus points out that the main assumption underlying that 
question is in fact false; therefore, Theophrastus is replying to (and so poste- 
rior to) Pr. 26.44. And the same can be said for Vent. 61: “La méme critique est 
reprise par Théophraste avec la méme netteté dans le chapitre 61 du méme 
traité.” 


12 Translations are my own. Those of the Problemata come from Mayhew (2011). Text and 
translation of the De ventis are drawn from my work in progress on a critical edition, with 
translation and commentary, of that treatise for Project Theophrastus (to be published by 
Brill). 
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Once again, if we compare the texts we see that the direction of influence 
is not as obvious as Louis maintains. I quote only the relevant portion of each 
text: 


Pr. 26.44: Why does the Notos not blow in Egypt itself in the regions by 
the sea nor for the distance of a night and day run [inland] (öcov yuepas 
Opóptov xal vuxtóc), whereas in the regions beyond Memphis and extend- 
ing for the distance of a night and day run, it is vigorous (Aaurpös)? 

Vent. 8: That the Notos does not blow in Egypt itself into the sea, as 
some say, nor extending for the distance of a night and day run [inland], 
but in the regions beyond Memphis it is vigorous (Aaurpöv), and likewise 
too in those places which extend to such a distance, they say this is not 
true but false. In fact, it does not blow as much [there], but less. 

Vent. 61: That the Notos does not blow vigorous (Aopmpóv) in Egypt 
extending for the distance of a night and day run [inland], is false. 


Again, Louis could be right: Theophrastus could be responding to Pr. 26.44, in 
order to reject the assumption behind the question with which it opens. And 
in fact I do think this argument of his has a bit more force than the previous 
one—it is a stronger hypothesis—in that Theophrastus, in the remainder of 
Vent. 8, refutes the main assumption underlying that question with an argu- 
ment not referred to in Pr. 26.44: 


And the reason (aittov) is that Egypt in its lower regions is hollow, so that 
[the Notos] passes over it, but its upper regions are higher, since indeed 
proximity requires magnitude (¿nei tó ye cóveyyuc &mattel TO péyeðoç).! 
For one must explain such [phenomena], which are according to nature, 
especially with reference to their locations.... 


Nevertheless, it remains distinctly possible that (1) both Theophrastus and the 
author of Pr. 26.44 are independently, and in different ways or from different 
perspectives, referring or responding to a meteorological endoxon or (2) the 
author of Pr. 26.44 is raising a question about what Theophrastus says—either 


13  lassume Theophrastus is saying that winds require greater power the closer they are to or 
when they are in contact with higher elevations. 
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for some pedagogical purpose or because he has doubts about Theophrastus’ 
rejection of this particular endoxon.* 

Now, as Louis believes it has been established that Pr. 26 is prior to De ven- 
tis, it should be clear who the best candidate is for its authorship: Aristotle 
himself. This book, he claims, is simply a set of notes edited by Aristotle. 
But one could just as well conclude, not that Theophrastus is the imitator or 
plagiarist of Aristotle, but that—at least in the case of some of the verbatim 
passages (not where the two works seem to be at odds with each other)— 
Theophrastus is in fact the author of both. Louis does not consider this pos- 
sibility; and this is likely because he believes the parallels between Pr. 26 and 
Aristotle's Meteorologica support the Aristotelian authorship of Pr. 26.6 He 
refers the reader to the notes to his translation, where he indicates such paral- 
lels, though he focuses on a half-dozen pairs of passages.!7 Not only do these 
passages confirm Aristotelian authorship, in his view, they furthermore “sup- 
posent indubitablement l'antériorité de cette partie des Problémes par rapport 
aux Meteorologiques”! For example, Louis argues that because Pr. 26.1.940a32 
and Mete. 2.6.364b19 are related but also contradict each other, we should con- 
clude that the error in the former was rectified in the latter, and so the former 
was written before the latter. 

But this entire line of reasoning is faulty. There is no reason to assume, as 
Louis does, that if a passage in the Problemata contradicts a passage in or posi- 
tion held by Aristotle or Theophrastus, the Problemata passage must be prior 
to the Aristotelian or Theophrastan passage that it contradicts (with the latter 
correcting the former). This is important to keep in mind, as such contradic- 
tions are not that infrequent. For instance, Pr. 415 opens as follows: 


14  Ifindentirely unconvincing Louis's appeal to terminology here: 
"Dans les deux cas [i.e. Vent. 8 & 61] il emploie pour qualifier un vent violent l'adjectif 
Aaurpös. Or ce mot se trouve également dans le probléme 44 de la section xxvi. 
Comme d'autres particularités de vocabulaire sont communes aux deux ouvrages, on 
est en droit de conclure que l'utilisation de Aopmpóc par Théophraste n'est pas un effet 
du hasard. S'il en est ainsi l'antériorité de la section xxVI sur le traité de Théophraste 
ne semble pas devoir faire de doute" 
At most he has shown that the appearance of Awumpdc in De ventis and in Pr. 26 is not a 
coincidence; but we can infer nothing from this about the priority of either work. 
15 Cf. Becchi (2013, 96): “la sezione Xxv1 ... dei Problemata aristotelici o ps.-aristotelici”. 
16 Though notas numerous as those between Pr. 26 and De ventis, there are indeed connec- 
tions with the discussion of wind in the Meteorology—at least ten such instances. 
17  Pr.26.13 and Mete. 2.5.361b30—35; 26.18 and 2.8.367b20-31; 26.1.940a32 and 2.6.364b19; 26.2 
and 2.5.362a11; 26.34.944a28 and 2.2.354b33-355a32; 26.36 and 1.13.349a26—b19. 
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Why is having sex the most pleasant activity, and is it so for animals out 
of necessity or for the sake of something? Is it pleasant either because 
the seed comes from the entire body, as some claim, or indeed it does 
not come from the entire body, but through that region into which all the 
pores of the veins extend? 


This passage reveals an openness to the Hippocratic “pangenesis” theory 
according to which seed is drawn from the entire body—a view Aristotle cri- 
tiques and rejects in GA 1.1738. So according to Louis's logic, we should con- 
clude that Pr. 4 was written prior to the De generatione animalium—but no 
scholar (including Louis) has come to such an implausible conclusion.!? 
According to Louis, the text that most of all proves the priority of Pr. 26 to 
Aristotle's Meteorologica, is this passage from the latter (2.6.363a21—25): 


Let us now speak about the position of the winds, and which ones are 
opposite to which, and which can blow simultaneously and which can- 
not, and what sort and how many there happen to be, and in addition 
to these about any other conditions that have not been discussed in the 
particular Problems (£v tots npoßAnyacıw... Tols xatà pépoc). 


This would seem to refer to Pr. 26, and it suggests to Louis that Aristotle himself 
was its author; but such confidence is unwarranted, or at least requires further 
argumentation. 

There are a number of references in the corpus Aristotelicum to a work by 
Aristotle with the title Problemata (in some form), but at least six of these ref- 
erences cannot be traced to anything in the extant Problemata.! Further, there 
are nearly fifty references in other ancient works to a Problemata by Aristotle 
(see frs. 71112, 721-68 Gigon), most of them in Plutarch, Galen, Apollonius 
(the paradoxographer), and Aulius Gellius. And though many of these can 
be traced to the extant Problemata, most of them cannot. This has led some 
scholars?? to distinguish two separate works: the (lost) Problemata of Aristotle, 
and the extant Problemata, which was written by someone else. I have else- 
where (Mayhew 20n, 1: xxxxi) suggested an alternative explanation for these 
ancient references: 


18 See Louis (1991, 75-79). Here I can do no more than assert that it is implausible. 

19 The six are: Somn. 2.456a24-29, Juv. 5.470a15-18, PA 3.15.676a19-21, GA 2.8.747a34-b6, 
GA 4.4.772b6-12, GA 4.7.775b25-776a8. 

20  Eg.Flashar (1962, 303-16). 
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But it seems on the face of it odd that some of the Problems-references 
in Aristotle would refer to his own (now lost) Problems, and others to 
the extant work. This lends support to a second possibility: The Problems 
began as a work by Aristotle—who authored some chapters and perhaps 
directed the authorship of others—and over the years, and beyond his 
death, some material was added to this work, and other material was 
removed or otherwise lost. On this interpretation, all of the ancient refer- 
ences are to the same work, but not all of that work survives. 


Whichever of these two views is correct, Aristotle's reference in the Meteoro- 
logica to a discussion of wind in the Problemata is not enough to prove or 
confirm that Pr. 26 was written or compiled prior to the Meteorologica. For 
one could argue that this reference points to a discussion of wind in the lost 
Problemata, or (as I believe is likely correct) that Pr. 26 contains some original 
Aristotelian material, but that some of the original material was lost and other 
material was added later (and which is which is usually difficult or impossible 
to determine). 

Perhaps Louis’s weakest argument concerns the geographical locations 
mentioned in Pr. 26—the weakness exacerbated by his remarks about its 
probative value: “ce témoignage, qui me parait irréfutable.” Louis argues that 
the references to Attica (26.17 & 56), to Lesbos (56), and to Mt. Athos (36— 
"cette montagne n'est pas loin de Stagire") support Aristotelian authorship, as 
Aristotle lived near all three places at one time or another. But the inclusion 
of such place-names is at best suggestive; and in fact, this presentation of the 
evidence is highly selective. Here are the other locations mentioned in Pr. 26: 
Libya (16 & 49), Egypt (44), the Atlantic Ocean (52), Cyrene (56), "the islands" 
(56), Hellespont (56), and Arcadia (58). This list covers a broad range of places, 
and taken as a whole compels us neither to accept nor deny Aristotelian 
authorship. Moreover, there is a great deal of evidence that the author(s) of 
Pr. 26 relied on reports about winds and were not in every case speaking first 
hand. Proverbs and other interesting claims about the winds are a special con- 
cern of some chapters in this book.?! The reference to Mt. Athos in Pr. 26.36, 


21 Pr. 26: 9 (“Why is it said/do they say [Aéyetat]: ‘The Boreas [blows] not at night once the 
third daylight has come’?”); 20 (“And this is why they have the proverb [rapoıpıalovrau]: 
"When the Notos begins and when the Boreas comes to an end’”); 27 ("And this is why the 
proverb [napoınia] refers to it: ‘when the Notos begins’ "); 29 (“Why does the Caecias alone 
of the winds bring the clouds to itself, as the proverb says, ‘Drawing to himself like Caecias 
does a cloud’?”); 41 (“Why is it said: ‘When the Notos begins and when the Boreas comes 
to an end’?”); 45 (“Why is the Notos slight when it begins, but becomes stronger when it 
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cited by Louis, provides an example of this: “Further, on very high mountains 
there are no winds, for instance on Mount Athos and other such places. There 
is a sign (cynpetov) of this; for what those who sacrifice in a previous year leave 
behind, they say (qoc) is found to be still there in the next year” (944b13-15). 
This feature of Pr. 26 undercuts the place-names as evidence for authorship. 
Finally, the vast majority of chapters do not mention any specific location, and 
those that do are almost exclusively in the last third of the book—and half of 
these locations are mentioned in one chapter (56). So even as an hypothesis 
about Aristotelian authorship based on these place-names, this would have to 
be limited to very few chapters. 

Louis concludes his Notice to Pr. 26 with a last piece of evidence in sup- 
port of his case for Aristotelian authorship. He writes that "L'attribution de 
la section XXVI à Aristote ne semble pas avoir fait de doute dans l'Antiquité," 
and then cites this reference to the Problemata in the Noctes Atticae of Aulus 
Gellius (2nd c. AD): 


This too has been observed by the most experienced philosophers of 
nature, that when the south winds blow the sea becomes bright and blue, 
[when] the north winds [blow the sea becomes] dimmer and blacker. 
I noted the cause of this when making excerpts from Aristotle's books of 
problems (Aristotelis libros problematorum). (2.30.11) 


This is clearly a reference to what has come down to us as Pr. 26.37.?? But that 
Aulus Gellius thought the Problemata was by Aristotle is of course no guaran- 
tee that the attribution is correct. 

Based on this critical review, I conclude that Louis does not come close to 
making the case for the priority of Pr. 26 to De ventis or for its Aristotelian 
authorship. In fact, he has not even demonstrated that this is a reasonable 
hypothesis. A review of his arguments, however, was enough to convince 
me that the opposite view—what has become the standard one—is not 


comes to an end, whereas the Boreas is the opposite, and this is why the proverb says ‘It is 
good to sail when the Notos begins and when the Boreas comes to an end’?”); 46 (“Why is 
it said: ‘If the Notos summons a Boreas, winter comes forthwith’?”); 57 (“Why is it said: ‘Do 
not fear a cloud from the mainland in winter but from the open sea, and in summer from 
the dark mainland’?”) 

22 Pr. 26.37 is brief enough to quote in its entirety: “Why does the sea become blue when 
the Notos [i.e. south wind] blows, but dark when the Boreas [i.e. north wind] blows? Is it 
because the Boreas disturbs the sea less, and anything that is more undisturbed appears 
black?" 
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self-evidently correct. That is, I do not believe it is obvious that the De ventis is 
prior to Pr. 26, and so we should not assume it is without further argumenta- 
tion based on a detailed analysis and comparison of the two works. In the next 
section of this essay, I take a first step in the right direction by making a further 
comparison.?3 


2 The Zephyr in Pr. 26 and De ventis 


I have already examined three parallels considered important by Louis in 
defending his thesis: Pr. 26.48 and Vent. 19; 26.44 and Vent. 8; and, 26.44 and 
Vent. 61. I argued that the first parallel does not support the priority of either 
text, while the other two offer mild (though in no way overwhelming or 
conclusive) support for the possible priority of Pr. 26. The parallel texts I turn 
to now—taken together—provide a great deal of support for the priority of 
De ventis.?^ 

In Vent. 37, there is a shift in focus to “the particular characteristics of each 
wind” (tà xa6’ éxaotov Wda), which are what they are, Theophrastus says, 
according to each wind’s “nature and position" (qóctv xai 9éctv). A couple of 
lines later, he adds: “the most particular characteristics (idıwrata), so to speak, 
are those concerning the Caecias and those concerning the Zephyr"—and it 
is clear in what follows (Vent. 38-45) that this is especially true of the Zephyr.?5 

Vent. 38 lists a number of the particular characteristics of the Zephyr: 


The Zephyr is smoothest of the winds; it blows in the afternoon and 
towards the land and cold, in only two seasons of the year, spring and 
autumn. But in some places it blows stormy, whence indeed the poet 
named it “ill-blowing,” whereas in some places it blows moderately and 
softly. And this is why Philoxenus rendered its current “sweet.” Although 
it nourishes some «crops», others it kills and so differs completely. 


23 Note that although Steinmetz (1964, 60-68) too conducted a comparison of parallel pas- 
sages— specifically Vent. 6-9 and five chapters from Pr. 26 (19, 29, 38, 44, 62)—he never 
asks which is prior, but assumes the priority of Theophrastus. Rather, for Steinmetz the 
questions to ask are: How does the compiler or collector (Der Sammler) of Pr. 26 use the 
Theophrastan material? What material comes from Theophrastus despite not being taken 
verbatim from the De ventis? What material in Pr. 26 is *untheophrastisch" (or even "in 
diametralem Gegensatz zu Theophrast stehen")? I do not deny that these are interesting 
questions. 

24 Becchi (2013, 99-100) briefly discusses the Zephyr in Pr. 26.52 and Vent. 38 & 40-41. 

25 The Zephyr is the west wind; the Caecias is (roughly) an east-by-northeast wind. 
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6 dé Céqupos Aetótorroc THY Avenmv xal nve? 8e Mc29 xod Ext thv fjv xal 
puxpds, tv Eviavaiwy Ev dvotv póvov paç édpoc xoi uexoncpov. nve? ò 
eviayod Lev xeiéptoc, 80gv xal 6 nommng Svowh npoonyópevoev, Eviayod de 
pETpiwç xoi marc. 816 nal diAóEevoc Ndelav adtod menotnxe Thv nvonv. 
TOUS MEV <KAPTTOUG> EXTPEGEL, TODS Ò AroMAdeı xal Stapepet veAe(toc.27 


In Vent. 39 Theophrastus briefly mentions a particular characteristic of the 
Caecias, before turning to a sustained discussion of the characteristics of 
the Zephyr. 

I here list the characteristics mentioned in each of the following chapters, 
omitting the explanations for them that Theophrastus in some cases pro- 
vides: The Zephyr is cold (tbuypd¢) (Vent. 40); it does not blow continuously 
(od ouvexng) (40); it is even or steady (öuaAös) (41), it blows in the afternoon 
and stops at night (41); it “brings the greatest clouds" (&ye vep&Aag ueytococ), 
and is stormy and ill-blowing (xetpéptoc xoi Sucays) (42); “Its steadiness and 
smoothness... produce a certain delight" (9 6uoAdtys xoi Azıörng... noret TI 
x&pw), which makes this wind pleasant (7)80c) (43); nevertheless, it “ruins some 
crops, but nourishes others” (toùç xapmovs ods Ev POeipet oüc de vpéget) (43). 
In Vent. 44-45, Theophrastus goes on to explain how the Zephyr itself dif- 
fers depending on location—e.g. on whether it blows in Locris or Gortyna or 
Thessaly. 

Of the 63 chapters in Pr. 26, the Zephyr is mentioned in ten of them (21, 22, 
24, 27, 31, 33, 354, 52, 54, 55). In three of these (21, 27, 54), the Zephyr is not the 
main topic—that is, a problem is not being raised about it in the opening ques- 
tion. None of these three has any connection to or parallels in De ventis. Six of 
the seven remaining chapters do (24, 31, 33, 35a, 52, 55),?? however, and these 
will form the basis of the comparison with Vent. 38—45. 


26 Vaticanus gr. 1302 has deta (‘cowardly’), which one might try to interpret as 'timidly'— 
but that's a stretch and in any case would be redundant with Asıöraros. There are two 
emendations worth considering, as each fits the context well, improves the sense of the 
line, and involves a change of only one letter: The Aldine edition prints 9etvóg (‘terribly’), 
Bonaventura (1593, 172-73) suggests eU c (‘in the afternoon’). Given what Theophrastus 
goes on to say about the Zephyr, dei is not impossible. But Bonaventura is right that 
Vent. 41 and Pr. 26.35a both support 8e fc. Vent. 41: tfj; delAng ý von (“the blowing is in 
the afternoon"); Pr. 26.35a.944a31: Au& ti 6 Lepupog ts delAng nvei; (“Why does the Zephyr 
blow in the afternoon?"). 

27 This line in the manuscripts reads coic u£v Eutp£gei, tots Ò amoxdeleı Kal Stapépel tedeiws. 
It has been emended by most editors. I offer one possibility here. See my forthcoming 
commentary ad loc. 

28 The exception is Pr. 26.22, which is brief enough to quote in full: ^Why do dogs find the 
scent least when a Zephyr is blowing? Is it that the Zephyr is most confusing because, of 


PROBLEMATA 26 AND THEOPHRASTUS' DE VENTIS 305 


I begin with Pr. 26.31, which raises a general question about the positive 
qualities of the Zephyr. There is virtually no explanation of these character- 
istics in De ventis, as most attention is given to why this normally pleasant 
wind can also be stormy and destructive. In fact the only explanation provided 
is that the Zephyr is steady because it blows from over water and not out of 
the mountains (Vent. 40-41). For purposes of comparison, I here present only 
the relevant portion of Pr. 26.31. The author begins with a question about the 
Zephyr followed by a provisional explanatory question and then further expla- 
nation, before turning to a contrast with other winds (which part I omit): 


Why does the Zephyr seem to be gentle and the most pleasant of the 
winds, and for instance even Homer says [Od. 4.567] that in the Elysian 
Field “always the breezes of the Zephyr are blowing"? Is it foremost 
because it contains a mixture of air? For it is neither hot like the winds 
from the south and the east, nor cold like those from the arctic, but it is 
on the border between the cold and the hot winds: being near both it 
shares in their capacities, and this is why it is temperate (eUxpoxóc), and 
blows most in spring. (943b21-28) 


This chapter provides an explanation for the pleasant and gentle nature of the 
Zephyr not found in Deventis. Now although it is possible that the relevant por- 
tions of Vent. 38-45 and Pr. 26.31 are not directly related, but each is separately 
referring to a common opinion or observation,?? I think it more likely—given 
the close connection between Pr. 26 and De ventis generally—that Pr. 26.31 is 
raising a question about the positive characteristics mentioned in Vent. 38-45. 
But either way, it seems clear that Pr. 26.31 is not one of Theophrastus’ sources 
for writing about the Zephyr, and so that Louis's thesis is wrong at least in 
this case. 
I turn next to a comparison of Pr. 26.24 and the opening line of Vent. 42.30 


all the winds, it is the most continuous (tò cuvexéotato¢) and blows most on the land?" 
This chapter contradicts the claim in Vent. 40 that the Zephyr is not a continuous wind. 
29 One might find support for this view in the fact that Theophrastus refers to the poet 
Philoxenus, whereas the author of Pr. 26.31 quotes Homer's Odyssey. 
30  Ilimit myself to the opening line, because after describing in that line one characteristic 
of the Zephyr (the characteristic discussed in Pr. 26.24), Theophrastus moves on to other 
characteristics not discussed therein. 
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Pr. 26.24: Why, of the winds, does the Zephyr bring the largest clouds? 
Is it because it blows out of the ocean and over the sea? Therefore, it 
brings [them] together from out of a large [area ].?! 

Vent. 42: And [the Zephyr] also brings the largest clouds, because it 
blows out of the ocean and over the sea, so that it brings [them] together 
from out of a large [area ].?? 


These two passages are nearly verbatim, so one is merely a copy of the other 
(unless they were both written by the same person or both copies of some 
third text). But considered out of context, if one is merely a copy of the other 
we cannot determine which is a copy of which. 

The same is true if one compares the second half of Vent. 41 with Pr. 26.35a: 


Vent. 41: The blowing [of the Zephyr] is in the afternoon (tij¢ deiAng), 
because of the location. For all [winds] come with the sun dispersing 
or vaporizing the moisture or assisting in the origin (návta yàp pETà Tod 
NAlov dtaxéovtos tò bypov Ñ drullovrog yivetat Y) auvepyodvrog eis THY d'pynv). 
So when [the sun] reaches this location the blowing <begins>, and it 
stops during the night because the motion of the sun fails. 

Pr. 35a: Why does the Zephyr blow in the afternoon (1f; eins)? Or do 
all the winds come when the sun disperses the moisture (N &xavca tà 
NVEDHATA TOD HAtov Slayeovrog TO Dypov yiveraı)? For when the power of 
the heat is near, it consumes [the moisture] that previously collected. 
Now the Zephyr blows from the west. So it is reasonable that it comes in 
the late afternoon; for then the sun reaches that location. (944a31-35) 


Though not actually verbatim, the language in each passage is similar, and they 
both make fundamentally the same point. As in the previous case, considered 
out of context we cannot tell who copied off of whom (or whether they were 
both written by the same person, or whether they were both relying on some 
third text). 

Pr.26.33is more expansive than ch. 35a, but treats the same characteristic of 
the Zephyr and essentially offers the same explanation for it: 


31 «Ata th peyiotaç vepéAac x&v dveumv ó LEpupog dye T] dóti Ex meAdoyouc rve? Kal xatà THY 
IaAarrav; Ex TOMOD odv xal auvdyeı. 
32 àye dE xal vepéAag peytotac, dt’ &x neAdyoug mtvet xai xatà OdAaTtAV, worte x [po] roX.o0 


ovveyelv. 
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Why does the Zephyr blow towards the afternoon, but not in the early 
morning? Is the sun rising and setting the cause of the winds in most 
cases? For when the sun, by thorough heating, concocts and dissolves the 
air, which is moist, it dissolves it into wind; and if the air is full of wind, it 
is still further made windy by the sun. So when the sun is in the east, it is 
far away from the Zephyr; for this blows from the setting sun. And when 
the sun is already close to setting, the wind is then thoroughly dissolved. 
But from midday and to late afternoon [the sun] is in the most suitable 
position with respect to heating and dissolving the air. (94421019) 


Itis difficult to make a secure case for either Pr. 26.33 expanding on material in 
Vent. 41, or Vent. 41 condensing material in 26.33. 

I conclude with an examination of Pr. 26.52 (which I have divided into three 
parts to facilitate discussion): 


[1] Why is the Zephyr both the mildest of the winds and cold, and why 
does it blow mostly in two seasons—spring and autumn—and towards 
evening, and mostly on land? [2] Is it cold because it blows from the sea 
and wide open plains? Now it is less cold than the Boreas because it blows 
from evaporated water and not from snow, but it és cold because it blows 
after winter, when the sun is just achieving mastery, and in autumn, when 
the sun no longer has mastery. For it does not await the sun’s heat, as if it 
were on land, but it wanders because it has gone over water. [3] And it is 
steady for the same reason: for it does not blow from the mountains nor 
from what is melted by force, but flows easily as if through a channel. For 
the regions towards the north and south are mountainous; but towards 
the west there is neither mountain nor land, but the Atlantic Ocean, so 
that it travels in the direction of the land. And it blows towards evening 
because of the location [from which it comes]: for at that time the sun 
comes close to that location. And it stops at night because the movement 
from the sun ceases. 


The opening question [1] reads like a survey of the characteristics of the Zephyr 
mentioned in De ventis; for the author asks why the Zephyr is the mildest 
(Vent. 38), is cold (40), blows mostly in spring and autumn (38), blows toward 
the evening (41), and blows mostly on land. This question is not followed by 
an explanation of each characteristic, however, but rather by more and less, 
i.e., [2] by an explanation of why the Zephyr is cold, and [3] by explanations 
of why it is steady—a characteristic not mentioned in the opening question— 
and why it blows toward the evening. 
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In fact, [2] is virtually identical to Vent. 40, and [3] is virtually identical to 
Vent. 41. 

The most likely explanation for the patchwork, not-well-integrated, nature 
of Pr. 26.52 is that its (unknown) author crafted a general question about the 
characteristics of the Zephyr, culled from Vent. 38-41, and then offered as a 
(preliminary?) answer passages cut and pasted from De ventis. This makes 
infinitely more sense than to suppose that Pr. 26.52 was written first (by 
Aristotle!), and then taken over by Theophrastus to become (what are now 
called) Vent. 40-41. 

I have examined parts of Vent. 38-45 and the parallel passages in Pr. 26 in 
relative isolation and in doing so have found virtually no support for Louis's 
view that Pr. 26 is prior to De ventis, and some support for the priority of De ven- 
tis. But I think the case against Louis is even stronger if we consider that Vent. 
38-45 (excluding 39) is an extended and integrated discussion of the Zephyr, 
whereas the relevant passages in Pr. 26 are scattered and disorganized. Of the 
two possibilities—that Theophrastus, in writing this section of De ventis, relied 
upon and built on the parallel chapters in Pr. 26, or that these chapters in Pr. 26 
are an accumulation (over time, and in no particular order) of questions and 
answers about the discussion of the Zephyr in De ventis—the latter is far more 
likely (to put it mildly). 

Nevertheless, without knowing what purpose a given set of problemata 
serves—the reason for which it was written—we ought to exercise a great deal 
of caution in making claims about the authorship of a text or its precise rela- 
tionship to another text to which it is obviously connected.?? And we do not 
possess such knowledge. For all we know, Pr. 26 could be (a) a set of ques- 
tions or criticisms raised about Theophrastus' De ventis and other Peripatetic 
works on meteorology, (b) pedagogical exercises for and/or by students in the 
Lyceum, (c) questions raised in the Lyceum about meteorological endoxa, 
(d) notes composed as a prelude to writing a treatise on winds, (e) all of the 
above, by several hands, accumulated in no particular order, over many decades 
(or more). I suspect (e) is most likely to be true. But without first establish- 


33 This essay is in part a mea culpa statement; for in preparing the notes to my Loeb trans- 
lation I did not exercise such caution, but referred constantly (and confidently) to the 
source(s) of some Problemata-chapter. Shortly after completing that work, however, 
I came to regret not using “Cf.” or "See" in place of the more tendentious “Source.” In the 
case of Pr. 26, this occurs in the following notes to my translation: 1, 6, 9, 10, 13-14, 16, 17, 
20, 22-23, 25, 35, 37-39, 41, 44, 47-48, 51, 53-55, 57, 61-62, 64, 67, 79, 85, 86, 88, 92-93, 
98-99, 103, 105-109, 111, 113, 117-18, 120. Regrettable word-choice notwithstanding, I trust 





that these notes remain useful references to texts that are in some way related. 
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ing which of these Pr. 26 in fact is (and that would likely require a detailed 
scholarly commentary, if it is possible at all), it is impossible to conclude with 
certainty much about its precise relationship to the De ventis.?* 
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CHAPTER 16 


On Problemata 27: Problems Connected with Fear 
and Courage 


William W. Fortenbaugh 


1 Structure and Content 


Pr. 27 of the pseudo-Aristotelian Púocıxa npoßAnyara (Physical Problems) is 
typical in that it divides into a series of chapters, eleven in all, each of which 
begins with a question introduced by òd ti: “on account of what" or simply 
“why.” In nine of the eleven chapters, an answer follows straightway. It, too, 
has the form of a question, being introduced by ý, 7 örı or i] Stott: “Is it that" or 
“Is it because.” The form is largely stylistic and may be construed as a tentative 
assertion/answer. In three chapters (2, 8 and 11) intermediate material comes 
between the question and the answer. The material is quite brief, serving only 
to clarify the problem at issue.! 

Pr. 27 carries the heading “Oca nepi qópov xoi dvdpetav, "Those [Problems] 
Which Concern Fear and Courage" or perhaps “As Many [Problems] As 
Concern Fear and Courage.’ Either way, the relative öga should be construed 
as dependent on the title Púcıxa npoßAnuare. Put differently, Book 27 is 
announced as a collection of problems dealing with the physical and physi- 
ological aspects of fear and courage. That is a matter of some interest, for when 
taken together with the three books that follow—"Those [Problems] Which 
Concern Moderation and Licentiousness, Continence and Incontinence" (28), 
"Justice and Injustice” (29), “Prudence and Intelligence and Wisdom" (30)—it 
is tempting to say that Pr. 27 is one of four books which are, as it were, misfits 
in that their focus is on ethics and politics and not on physical and physiologi- 
cal problems. The idea is not foolish, and Book 29 on justice and injustice can 
be labeled a misfit in that it ignores physiology in favor of political issues. But 
the other three books are largely concerned with the physiological basis of vir- 
tue and vice. In regard to Book 27, the qualifier "largely" is important, for one 
of the eleven chapters, namely ch. 5, puts the question "Why do cities honor 
courage most of all, though it is not the best of the virtues?" and provides an 


1 On intermediate material, see Flashar (1962), 342, and above in my essay on Pr. 3 (p.104). In 
Pr. 27 the intermediate material is twice introduced by yao (2.947b16, 11.949a9); once it sim- 
ply asserts that the conditions referred to are contraries (8.948b13-14). 
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answer in terms of political expediency. That harmonizes poorly with the 
chapters that precede and follow, for those chapters are focused on physical 
and physiological issues. Had ch. 5 come last, it might be explained as an after- 
thought by a late compiler, who found no better place to add a left over scrap. 
But the chapter comes in the middle and interrupts the series of physiological 
problems. 

Although ch. 5 is unique in being the sole chapter within Pr. 27 which is nar- 
rowly focused on an ethical-political issue, I do not want to overlook the fact 
that ch. 3 makes reference both to persons, i.e., solders being routed in battle 
(948a1, 6), and to brave persons who are equipped for battle and experience 
trembling (948a8—9). In a different context, being routed in battle might be 
turned into an issue of values (the good citizen holds his ground choosing to 
die for his country) and the trembling of a brave man might be contrasted with 
that of a coward (the latter being shameful), but it would be a stretch to claim 
that ch. 3 is focused on values. Rather, its primary concern is the physiological 
effects of anger and fright (947b23-948a7). Mention of war and courageous 
individuals comes only at the end of the chapter, where a physiological expla- 
nation is given of the trembling experienced by courageous soldiers, who whip 
themselves in order that they may be heated (948a7-12). 

So, too, in ch. 4, mention is made of courage, but the focus is on physiology. 
The question posed is why the courageous are for the most part lovers of wine. 
The answer turns on recognizing that courageous individuals are hot and that 
wine is not only hot but also more effective in removing thirst than water, espe- 
cially in courageous individuals. No consequence is drawn concerning either 
the habituation of future citizens or the consumption of wine prior to battle.” 
That may be disappointing, but for our purposes, it is enough to recognize that 
ch. 4 is like ch. 3 in its concern with physiology. 


2 Repetitive Chapters 1, 6, and 7 


Repetitive chapters, i.e., those putting the same question, are common in the 
Physical Problems.? In Pr. 27, ch. 1, 6, and 7 are examples. Ch. 1 is the shortest 


2 Atthe very end of ch. 4 we are told that those who have been drinking wine, i.e., those who 
are at least to some extent drunk (oivwpévol) are more courageous than those who are not 
drunk (948a29-30). In a political-military context, we might expect the author to develop 
the idea by discussing wine as an antidote against the real and imagined terrors of battle 
(see 948a17-18), but he does not do so. 

3 See Flashar (1962, 323-25); and for examples in Pr. 3, see above, pp. 104-10. 
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of the three; indeed, it is the shortest of the eleven chapters that make up 
Book 27. The question that introduces the chapter runs: Aı& ti of poPotpevot 
1pépoucty; “Why do those feeling fear tremble?” (947b11). A brief answer fol- 
lows in the form of a question, "Is it because of the cooling?" The chapter ends 
by explaining the cooling and stating a consequence: “For the heat departs 
and is contracted, for which reason also the bowels are loosened in most peo- 
ple" (947b13-14). We may compare ch. 3, where we read that in persons feel- 
ing fear heat and blood flee together* downwards, for which reason there is 
also a loosening of the bowels (947b27-29). Missing in ch. 3 is the qualifier 
“in most people" (tots noMoic) (1.947b14).° The qualifier is not to be ignored, 
for it shows a certain sophistication of the part of the author. He understands 
that he is engaged in empirical science: more precisely, his subject is human 
physiology, in which observed correlations admit exceptions. In regard to fear, 
we can cite the occurrence of painful sensations due to changes within the 
body. Feeling pain is a recognized mark of fear (see 9.948b20), but there are 
occasions when frightened individuals experience no pain.® If we think that 
such cases are unusual, we may want to say that pain occurs for the most part, 
thereby allowing for occasional exceptions." Similarly in regard to the bowels, 
we may want to say that there are cases in which the bowels are not loosened, 
but in most persons experiencing fright their bowels are loosened. Two com- 
ments are necessary. 

First, we should not confuse bowels being loosened with actual defecation. 
It would be absurd to say that most people who feel fear actually experience 
a bowel movement. They do not. Rather, our text is saying that when people 
feel frightened, cooling occurs in the upper body and heat descends and that 
normally causes the bowels to relax. Actual defecation may or may not occur. 


4 “Flee together" translates ouupevyövrwv (947b28). The language of flight is repeated later 
in ch.3 of blood (948a4) and elsewhere in Pr. 27 of the genitals (7.948b12) and of heat 
(10.948b37). This use of gevyew is hardly new: See Arist., Resp. 20, where the verb is used 
in regard to the downward flight of heat in persons feeling fear (479b22-24). Within the 
Problems in a book on fear, the metaphor seems appropriate and not entirely dead. Indeed, 
in ch. 10 it may be said to enliven the text, as the author explicitly likens the heat in us to an 
animal and speaks of it fleeing whatever it fears (10.948b36-37). 

5 Inch.1 the phrase tots noMoig (947b14) is masculine plural. It picks up oi poBobpevot in the 
initial question (947b12). Hence, the translation “in most people” 

6 For example, in sudden alarms a man might respond straightway without noticing anything 
that might be called a painful sensation. And when a frightened man is totally absorbed in 
deliberating how best to escape danger, he may experience nothing painful. For discussion, 
see Fortenbaugh (2002, 111-12) and (2011, 248). 

7 Cf. Arist. EE 2.2.1220b13-14, on which see Fortenbaugh (2006, 97-98). 
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Ch. 10 is instructive. There we are told that when people experience fright, the 
heat within them moves downward. The regions around the bowels and blad- 
der are warmed and relaxed (diaAdovraı),® which makes the organs ready to 
function (evtpemets) (948b38-949a2). Here we have distinguished a first stage, 
which applies to most individuals who feel frightened. There occurs internal 
warming, which is preparatory to defecation but does not necessarily result in 
actual defecation. 

The second comment takes us to ch.8. There we read that the bowels of 
frightened individuals are loosened some of the time (éviote) (948b18). As in 
ch. 10, the focus is on the departure of heat downward and the effect it has on 
the bowels. Only this time the effect seems more limited: at 8& xoıXlaı ¿viote 
Avovraı, “and the bowels are sometimes loosened.” Assuming that Abovraı refers 
to heat induced relaxation, should we claim a significant departure from what 
is said in ch. 1? Perhaps, but we must remember that we are dealing with a 
physiology that is primitive at best and resistant to measurement. When peo- 
ple are frightened, they are typically concerned with external dangers and are 
unlikely to notice changes within. As a result, a statistical survey concerning 
changes in and around the bowels would be unreliable. 

Ch. 7 is longer than ch. 1 and shorter than ch. 6. It begins with the same 
question as ch. 1: “Why do those feeling fear tremble...?" (948b6). There is no 
variation in vocabulary or word order. Nevertheless, ch. 7 differs (as the ellipses 
indicate) in that the opening question continues with a list stating where trem- 
bling is most readily observed: xoi udAtota Thv pwvýv xod Tod owpatoç xà XElpas 
xal TO x&tto xeidog, “and especially in the voice and concerning the body, in the 
hands and the lower lip" (948b6—7).? The answer that follows agrees with ch. 1 
in referring to the departure of heat; the same phrase occurs in both chapters: 
Exkeinen to depuöv (947b13, 948b8).!° Only the answer in ch. 7 is longer, for there 
the voice, hands and lower lip are all mentioned. 

What comes next in ch. 7 has no parallel in either ch. 1 or ch. 6. If we adopt 
the text as transmitted, we are told first that persons who feel fear emit bile 


8 The verb àto2ec0ot is cognate with the simple form Aósc0at. The prefix strengthens the 
simple form. Hence, Mayhew translates dıaAbovraı "thoroughly loosened” (949a). If I 
have a worry, itis the use of the English verb “to loosen" for this suggests to me something 
stronger than relaxing, i.e., it suggests that defecation actually occurs. 

9 The list divides in two: first comes the voice; second come two parts of the body: hands 
and the lower lip. We are not to infer that trembling in the voice is not tied to a particular 
part of the body. See 6.948a37-38. 

10 The repetition of the phrase is noticeable but not peculiar to chs. 1 and 7. It is found twice 
in ch. 8: once with the verb in the indicative and once with the infinitive (948b15, 18). In 
ch. 6 the verb is replaced by the cognate noun (948a36-37). 
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and their genitals contract (948b10). Second we are told that there is emission 
on account of liquefaction resulting from descending heat and that retraction 
occurs because fear comes from outside, so that flight" is in the opposite direc- 
tion (948b10-12). There is a difficulty here, namely, the mention of frightened 
persons emitting bile: xoi npolevraı èv thv xoAyv (948b10). In what follows, 
we read of persons experiencing emission due to concoction: npolevraı dia TO 
cuvrYxeiwv (948b10-11). The verb lacks a direct object, so that one is likely to 
understand xoAv.!? But is that correct? I think not and refer to Septalius, who 
long ago noted the possibility of reading yovýv instead of xoAYv (1632, 3: 312). To 
my knowledge, no recent editor or translator accepts Septalius' emendation, 
but the perceived corruption can be easily explained. At a time when scribes 
still copied manuscripts written in majuscule, a scribe (either working in haste 
or copying a poorly written manuscript or both) might misread a gamma as 
a chi and a nu as a lambda, so that yovyv became yoAny. Taken alone, that is 
little more than speculation; but we should not overlook ch. 11, which is closely 
related to the text that concerns us. There we find discussion of both the con- 
traction of genitals and the emission of semen. The question posed is: “Why 
do persons feeling fear contract their genitals?" The subsequent discussion of 
contraction is like the text that concerns us in that the verb ovonäv occurs in 
both places (11.949a9, 13, 14, cf. 7.948b10). The verb &vaornäv does not occur, but 
the phrase cvondtat... dvo does (1.949a15-16, cf. 7.948b11). Moreover, we find 
a clear statement of fear causing the emission of semen. The verb mpotec8at 
does not occur but we have the cognate noun conjoined with yov: i.e., we have 
the phrase ý vf; yovijs rpöeoıg (11.949a19—20, cf. 7.948b10-11). In my judgment, 
that strongly supports reading yovv instead of xoAYv in ch. 7. A conservative 
philologist may still prefer to print the received text, but in that case I would 
recommend not only including yovyy in the critical apparatus but also adding 
a reference to the related phrase in ch. u. And should there be a translation, 
I would recommend hanging a note off “bile” and not supplying “bile” after the 
second reference to emission as Forster does. 

Ch. 6 is longer than ch. 1 and 7, but it is like them in that it puts the same 
question in the same words: At& ti oi poBobpevot cpéuovcty; "Why do those feel- 
ing fear tremble?” (948235, cf. 947b11). It is like ch. 7 and unlike ch. 1 in that it 
goes on to specify the same three areas in which trembling occurs: the voice, 
the hands and the lower lip. Nevertheless, it differs from ch. 7 in that udAtota is 
placed before tpépovcty and xai is omitted after the verb and before the list of 


11 Regarding "flight," puy (948b12), see above, n. 4. 
12 In his translation, Forster (1927) supplies "bile" without indicating that it is not in the 
Greek text. 
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affected areas (948a35-36, cf. 948b6). That has the effect of uniting the list more 
closely to the question concerning trembling. The explanation of trembling 
given in ch. 6 is essentially the same as that in cha and 7—éxAgnpic... depuod 
Er TOV dvo TóTwy, “a departure of heat from the upper region" (948a36-37, cf. 
947a13 and 948b8). The rest of ch. 6 focuses on the loss of heat in the three 
areas already specified. A few details merit mention. Loss of heat from the 
upper parts is said to be the cause of becoming pale (948a36-37). That is not 
found in ch. 7.1? The departure of heat from the chest is cited to explain not 
only trembling in the voice but also trembling of the hands (948a37-39). That 
differs from ch. 7 in which the trembling of the hands is explained by the fact 
that hands are most easily moved and have the least blood within (948b9). 
Although different, the two explanations are not incompatible. Much the same 
can be said of the lower lip: as long as it is hot, it remains upright, but when 
heat is withdrawn it trembles (948a39-b3). 

Ch. 6 ends with a remark concerning persons caught up in anger, Ev Tots 
9upolc (648b3—-4).^ The lip no longer remains upright, it hangs down, because 
the heat goes to the heart (948b3—5), i.e., it has departed the chest (948a38-39). 
In a book referring to fear in its heading and in a chapter which begins with a 
question focused on persons feeling fear, a closing remark on anger may seem 
gratuitous; in a modern work it might be added in a footnote. Nevertheless, 
the remark is not to be condemned as an unrelated add-on, for it concerns the 
lower lip, which has been the subject of what precedes, and offers yet another 
explanation in terms of departed heat. 


3 The Emission of Semen 


In the preceding section, I argued that Pr. 27.7 associates fear with the emission 
of semen, not bile (948b10), and that ch. n makes a similar connection. Here 
I want to call attention to Pr. 4.7, which makes the same connection. It begins 
with the question: "Why is it that although having sex occurs on account of 
heat, and being afraid and dying produce cooling, [nevertheless] it happens 
to some people, when they are in these conditions, that seed (créppa) issues 
forth?" A single answer is given: "Is it that when some places [in the body] are 
cooling others heat up, because they possess their proper heat and are receiv- 


13 Itis found in ch. 8 (948br7). 
14  @duog used of anger is common. In Pr. 27, see ch. 3 where the opening question includes 
the phrase ev tois 8upois (947b23). Explicit references to anger follow (947b27, 39). 
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ing the heat of the places that are cooling down; hence, as these places cool 
down, [emission] happens not on account of the cooling, however, but on 
account of the heating?" (877a23-29). In what follows, we are told that this is 
clear from observation. Reference is made to defecation and urination caused 
by fright, and heat is said to move down in fright and upward in death. The 
heat causes moisture and makes seed (o7épj1x) issue forth (877a30-34). There 
is nothing here that contradicts what we read in Pr. 27. The proximate cause of 
emission is the hot and the moist, though in certain cases like fear and dying a 
fuller account will refer to cooling which leads to heating in the region of the 
groin. Moreover, the author of 4.7 is careful to add &víotc . . . £v tobto1g nadenı, “to 
some people in these conditions” (877a24-25). The concentration of heat and 
moisture in the groin causes emission only in some cases.!? 

The use of n&ðy in the phrase év todtotg 7&8ect is inclusive: It covers not only 
the emotion of fear but also the condition of dying. That may be obvious, but 
it is well to underline that fear is essentially a cognitive nddoc: it necessarily 
involves the thought of danger. In contrast, dying is a physiological process 
that is not tied to some particular thought. Of course, a person who is dying 
may be conscious and aware that he is dying. He may even engage others in 
conversation. A well-known example is Socrates, whose death is recorded by 
Plato in the Phaedo. We are told that Socrates, having drunk hemlock, admon- 
ished those in attendance to control their tears and walked about before lying 
down on his back. Cooling advanced from below: first the feet, then the legs, 
and then the groin. At this point Socrates enjoined Crito to sacrifice a cock to 
Asclepius. Crito replied that he would, and Socrates fell silent. Shortly there- 
after Socrates moved and died. According to what had been said earlier by 
the man who administered the poison, the chilling effects of hemlock had 
reached the heart (117d—18a). As reported by Plato, Socrates did experience 
a mild emotion, annoyance or fault-finding, directed at those in attendance.!® 
But the thought that caused Socrates’ annoyance, i.e., the thought that others 
were weeping aloud when silence was called for (117d-e), was not the cause 
of death. That was hemlock, which set off a physiological process that ended 
in death. 

The fact that Socrates is reported to have lain down on his back might be 
thought to prepare the way for emission. For in Theophrastus' treatise On 
Fatigue 17, sleeping on one's back is said to be the position in which nocturnal 


15 Cf. évlote, "sometimes" in Pr. 27.8.948b18, on which see above p. 314. 
16  Onfault-finding as an emotion involving mild disapproval, see Fortenbaugh (2006, 95-98) 
and (2011, 250-53). 
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emission occurs (cf. Pr. 10.16 892b16-17).17 Moreover, the movement that Plato 
attributes to Socrates might be understood in terms of erection and ejaculation. 
Plato avoids an explicit mention of emission, because it would be out of place 
in a poignant scene of undeserved death.!$ He does, however, provide a clue, 
when he tells us that Socrates moved (éxtvjy, 8a). That strikes me as a stretch 
and of little relevance to the Problems. For in the pseudo-Aristotelian work 
emission is tied to heat and moisture. In the death scene of the Phaedo, cool- 
ing has already occurred in the area around the groin and was attacking the 
heart. Pushed to explain how we should interpret the motion Plato attributes 
to Socrates, my suggestion is that we should think of a final jerk or twist, a kind 
of relaxation, as the body shuts down in death. We should not assign Socrates 
to that unspecified number of persons (éviots, Pr. 4.7.877a24) who in death 
emit semen.!? 

In conclusion I want to call attention to Pr. 27.9, in which a contrast is drawn 
between fear and physical pain. Whereas people who feel pain hold their 
breath, which is subsequently released in a cry, people who feel fear remain 
silent; the heat within is carried downward, where it creates breath, which 
results in passing wind (948b20-26). The case of physical pain, receives further 
attention. We are told that all of who suffer pain, navres nadovres, make use 
of aids that are provided by nature, qócet, and do so straightway and without 
deliberation, eüdüg... vev Aoyıcuoü. In the case of physical pain, a person holds 
his breath and in this way collects within himself heat, which concocts the 
pain (948b35-94928). Here we have a description of a physiological condition, 
pain, which causes a physiological response, which does not require reflection 
on the part of the affected individual. We are not given a parallel account con- 
cerning fear, but the following can be said. Fear is more than a physiological 
condition. It begins with/is caused by the thought of imminent danger, which 
not only results in bodily pain but also causes one to deliberate about how to 
avoid harm.?? That is important, but it does not tell us why in some cases fear 


17 See above, p. 14 on Pr. 3. 

18  Inthe Phaedo, it is of dramatic importance that Plato has Socrates lie down on his back, 
for then the man who has brought the hemlock will be able to uncover Socrates' face and 
Crito will be able to close Socrates' mouth and eyes. To roll the body over to see Socrates' 
fixed eyes and open mouth would detract from the poignancy of the scene. 

19 We might imagine that in Socrates’ case the cooling associated with old age had removed 
the possibility of emission. That would give new meaning to the notion of living too long, 
but the idea is not to be pressed. 

20 See Arist. Rhet. 2.5.1383a6-7 with Fortenbaugh (2002, 79-80). 
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is accompanied by the emission of semen. Should we take a cue from Freudian 
psychologists who think that overwhelming fear causes a person's inhibitions 
to break down so that repressed desires come to the fore and cause emission??! 
Or should we stay focused on the Problems and say that that explanation is 
entirely physiological: the emission of semen occurs on account of concoction 
brought on by the removal of heat from above to the region of genitals? To be 
sure, cognition was in play: a frightened person thinks danger imminent and 
desires to escape; but if I understand the Problems correctly, it is the increase 
of the hot and the moist in the area of the groin, which is the proximate cause 
of emission. 

Wearing my Peripatetic hat, I much prefer the latter explanation; at the 
same time, I want to acknowledge that it will not satisfy modern physiologists, 
who explain emission in terms of glands, nerves and muscles.?? 
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CHAPTER 17 


On Problemata 28: Temperance and Intemperance, 
Continence and Incontinence 


Bruno Centrone 


Book 28 of the Problemata belongs to a group of Problems which deal with 
ethical issues (Pr. 27-30), and particularly with the so-called “cardinal virtues" 
and their opposites: courage and fear (27), temperance and intemperance (28), 
justice and injustice (29), and the intellectual virtues, ppövycıs and coqía (30).! 
While in Books 27 and 30 the physiological perspective is predominant, Book 
29 is concerned only with issues unconnected to natural philosophy, given 
how difficult it would be to investigate justice in those terms. In Book 28, the 
problems posed in chapters 1-2-5-6—7 adopt the physiological point of view, 
whereas chapters 3-4-8 discuss philosophical questions without any refer- 
ence to physiological issues, although one would expect that such topics as 
cxxoAacto and àxpacia should naturally focus on physiological issues. In chap- 
ters 2-3-7 the question raised is a linguistic-semantic one, focusing as it does 
on the use of the term dxparng. 

By coupling a virtue (cwppocbvy) with a vice (dxoAacla) and a “half-virtue” 
(eyxpateta) with a “half-vice” (dxpaola), in line with Aristotle's analysis of 
the matter (in EN 3.1012, EN 711-10 [= EE 611-10], EE 3.2) the title of Book 28 
announces a clear distinction between dxpacia and dxoAacla. However, this 
distinction collapses as the book unfolds (see infra), since in most cases 
axpacia and dxoAacta are indistinctly used to describe any excess in corporeal 
pleasures related to touch and taste. In some cases, this is due to the adoption 
of a physiological perspective, within which this distinction turns out to be 
superfluous (e.g. in 28.1). As a matter of fact, Aristotle himself often employs 
the term dxöAactog in its generic meaning of excess in the aforesaid pleasures, 
which also includes &xpaoia, whereas the terms dxpacia and dxpatys always 
possess a more specific meaning. The clear distinction between dxpacia and 
dxoAacio sometimes becomes blurred, on account of the fact that both words 
may ultimately be taken to indicate excessive enjoyment related to touch and 
taste (e.g. EN 7.4.1148a13-15). 


1 The literature on Book 28 is scanty: see Flashar (1962, 697—701), Louis (1994, 3-9), Mayhew 
(201 234-35). 
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The physiological point of view acquires particular prominence in the first 
chapter. The question addressed here is why some men who are accustomed to 
leading an immoderate life grow ill when they change their ways. The answer 
is that since habit (£005) soon becomes second nature, returning to one's old 
modes of conduct amounts to a life-saving restoration (owtnpia, 949a32) of 
one's natural state. The example afforded is that of Dionysius, who having 
ceased drinking for a short time during a siege, soon became consumptive, 
until he reverted to his old drinking habits.? Dionysius is actually a typical 
example of an intemperate man. The most explicit testimony in this regard is 
found in the Magna Moralia (2.6.1203a22—29), where the tyrant is mentioned 
as an embodiment of bestiality (@nptoty¢) reinforced by reason. 

Dionysius' sudden fall into consumption is explained as follows: in people 
accustomed to eating to excess, residues (meptttwuatax) become mixed with 
a large quantity of food, so that they become watery and harmless. For the 
glutton, the sudden quitting of his usual diet amounts to ingesting no food at 
all, hence the consumption. Moreover, many non-digested residues left in his 
body from previous meals will make their way up into his lungs and eyes. 

In order to better grasp this explanation, which is in line with the 
repırtwuara-theory upheld throughout the Problemata, it will be useful to con- 
sider some other elements. 

Broadly speaking, an excess of food brings a large amount of residues, causing 
illness (see Pr.1.22.862a14—16, 1.46.865a1—2, 5.33.884a23-25, 31.23.959b23-28). 
The purging of these residues (37.3.966a17-23) occurs through a heat-induced 
process of digestion (n&yıs). The abundance of residues represents an obstacle 
to this process, given that it hinders the effectiveness of one's internal heat 
(1.6.859b13-14), and the same holds true of the cold (18.1.916b4—7, 18.7.917a20- 
23). According to the description given in Book 28, in the intemperate man the 
residues paradoxically become innocuous, being diluted by the large quantity 
of food. This is paradoxical, because according to this explanation an excess of 
food should have a beneficial effect, any remaining residues being neutralised 


2 According to Forster (1927) and Louis (1994, 5), this was Dionysius the Elder: in this case the 
siege referred to would be that of 397-396 BC by the Carthaginians; according to Flashar 
(1962, 698), it was Dionysius the Younger, in which case the siege should then be dated to 357 
(Dion) or possibly 343 (Timoleon). Dionysius the Younger, whose profligacy was proverbial 
(see Plut. Dio. 7) is also suggested by his mention in Arist. fr. 588 Rose? (discussed shortly), 
although the two cases differ considerably (see infra). In the ethical works, Dionysius is men- 
tioned only in MM 2.6 (1203a22-23); see Dirlmeier (1958, 389). 
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through the process just described. The implicit, underlying idea is that habit 
can favour the adaptation of the organism, creating a quasi-natural state that 
almost coincides with good health. 

If the residues are not purged, the sediment of undigested matter remains 
active in the body, as happens in the case of black bile (see Pr. 1.19.861b18-20). 
The substances accumulated in the body of the intemperate man through his 
previous way of living will be gradually dissolved by his natural heat, caus- 
ing violent fluxes. As the residues are undigested, they will not keep to their 
proper place but will rise upwards (to the head or to the lungs and windpipe), 
or descend into the bowels, causing dysentery (119.861b10—17); and when dis- 
solved by the natural heat, they cause ophthalmia. 

Now in a fragment from Aristotle's The Constitution of the Syracusians (fr. 588 
Rose?/605.1 Gigon = Ath. 10.435D-F) we read that Dionysius (the Younger) was 
drunk for ninety days on end, and that for this reason he became dim-sighted.? 
Indeed, a drunk man is full of moisture, and, as explained in Pr. 1.8.859b23- 
860a1, this favours ophthalmia, because a large quantity of residues are pro- 
duced in moist bodies. Hence the hypothesis that Aristotle's writing could be 
the source of (at least some parts of) Book 28, where the doctrine that the resi- 
dues travel to the eyes is mentioned.^ However, the (two) situations described 
are rather different: in Aristotle's fragment Dionysius is drunk for ninety days, 
while in Book 28 he is said to have given up drinking. In the first case the con- 
sequence is ophthalmia; in the second, consumption. Ophthalmia induced 
by drunkenness can easily be explained independently of the particular (and 
paradoxical) cause of illness mentioned in the Problemata, which consists in 
abandoning an unhealthy way of living. 

What is rather perplexing is the fact that the explanation of the process of 
consumption actually works in the case of overeating, while Dionysius' intem- 
perance concerns excessive drinking. During the siege he had ceased drinking 
wine, and consumption ceased when he reverted to his drunkenness. 


2 Pr. 28.2 & 7 


Chapters 2 and 7 have much in common and can be dealt with together. The 
questions they address are very similar: ch. 2 asks why people are said to be 
incontinent with respect to two senses only, touch and taste; ch. 7 asks why 


3 Dionysius' drinking for ninety consecutive days is also recalled in Plut. Dio. 7. 
4 Flashar (1962, 697). 


324 CENTRONE 


those who over-indulge in pleasures related to touch and taste are called 
incontinent. 

The main thesis, that &xpacia concerns pleasures of touch and taste is typi- 
cal of Aristotle, but is normally formulated with respect to dxoAacia rather 
than specifically to dxpacia. In ch. 7, however, it is further explained that those 
who over-indulge in sexual lust and in the enjoyments of food are called licen- 
tious (dxdAaotot). In other words, it is taken for granted that this description 
applies to the axöAactos, and from this it is inferred that the same holds true 
for the dxparng. This seems to indicate that from the author's point of view 
the difference between licentiousness and intemperance is not relevant to the 
topic discussed. 

The answer given in ch. 2 is that, since the pleasures derived from these two 
senses are common to human beings and animals alike, these pleasures are the 
most disgraceful and the only ones open to reproach—or the ones most open 
to it. So the individual who is overcome by these pleasures is blamed by being 
called dxparng and dxdAactos. 

This last claim is rather perplexing, for according to Aristotle only the incon- 
tinent man can be said to be overcome by pleasure, whereas in the intemperate 
reason and desire are in mutual accord. This seems to confirm the impression 
that for the author (or authors) of Book 28 àxpacia and dxoAacío are essentially 
the same. 

This thesis is repeated ipsissimis verbis in ch. 7, but only after a few lines 
(949b38-950a5) that hint at contrasting points of view about the seat of plea- 
sure (the tongue or the larynx) in the enjoyment of food. As evidence in sup- 
port of the larynx theory, the author mentions the case of one Philoxenus who 
prayed to have the throat of a crane. Towards the end of the chapter some 
examples are used to argue that the other animals derive pleasure only from 
the two aforementioned senses, while pleasures of a different sort are expe- 
rienced by them only incidentally. This last point is reinforced, in particular 
with reference to smell, by illustrating the difference between the pure plea- 
sure connected to this sense—as in the case of the scent of a rose—which 
is precluded to the other animals, and the incidental aspect of this pleasure, 
which is always connected to the pleasures of touch and taste. 

The two chapters can be traced back to Aristotle, and in particular to the 
Nicomachean Ethics (3.3.3117b23-118b8, on temperance) and the Eudemian 
Ethics (3.2.1230b21-1231a25).° The physiological perspective is totally absent in 
them, however, and we find no significant innovations in Pr. 28.2 & 7. 


5 Pr.28.7 is quoted almost in its entirety (except for 950a12-16) by Aulus Gellius (19.2), where it 
is ascribed to Aristotle. 
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Very close parallels are to be found between Pr. 28.7 and EN 3.13. In EN 3.13 
Aristotle sets out to define the specific sphere of application of owppocüvwy: he 
states that this virtue has to do with bodily pleasures, and more specifically 
with those of touch and taste. Overindulgence in the pleasures of sight and 
hearing is certainly possible, but in this case no one would speak of temper- 
ance or licentiousness, unless accidentally, for these pleasures are only enjoyed 
by way of a mnemonic association, which reminds one of other pleasures. 
This is confirmed by what happens among other animals. Temperance and 
intemperance concern those pleasures which man shares with the lower ani- 
mals, namely the pleasures of touch and taste, which consequently are slavish 
and bestial. 

That the pleasure of the licentious man is derived from touch is confirmed 
by the episode of the gourmand wishing that his throat were longer than a 
crane’s. This man, Philoxenos—who is also mentioned in Book 28—is only 
explicitly named in EE 3.2.1231a15-17, where reference is made to the tongue- 
larynx alternative hinted at in the Problemata: since the other animals are not 
sensitive to the pleasures perceived through the tip of the tongue, but only 
to those perceived through the throat, the corresponding affection is closer 
to touch than taste (EE 3.2.1231a12-15). The use of the Eudemian Ethics, there- 
fore, seems certain. On the other hand, perfect parallels with the Nicomachean 
Ethics are to be found in the example of the scent of a rose and in that of the 
lion, which are used to demonstrate that pleasures of smell are only incidental 
in other animals. It is probable, then, that the author of ch. 7 used both the 
Eudemian and the Nicomachean Ethics as his sources.® 

Ch. 7 further develops the main thesis by explaining that, although there are 
five senses, the other animals only derive pleasure from the two aforementioned 
one, while they derive no pleasure at all from the others, or only incidental 
enjoyment:’ the lion who sees (or smells) his prey rejoices because he antici- 
pates the pleasure of digging his teeth into it. In other words, in order to prevent 
the objection that an animal under certain circumstances might experience 
pleasures of sight (or smell—that is, pleasures which admit no intemperance), 
the author clearly points out that in these cases enjoyment does not concern 
the particular sensation at stake, but the thing this very sensation recalls; 
and the corresponding pleasure is once again a pleasure of touch or taste. 

This claim is not very perspicuous in itself, but can be explained by turning 
to its probable source. In EN 3.10.1118a18-23, Aristotle explains that hounds do 


6 See Flashar (1962, 700—701). 
7 This idea is criticised by Plutarch (Quaest.conv. 7.5 [Mor. 704e-f]), who quotes Aristotle in 
this regard. 
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not take pleasure in scenting hares, but in eating them, just as the lion does 
not take pleasure in the lowing of the ox, or in seeing the stag, but in devour- 
ing them; smell—or sight or hearing—is only a medium for the sensation; the 
lowing of the ox tells the lion that his prey is near, and consequently he takes 
pleasure in this sound. 

The pleasure at stake, then, is only incidental, as is shown by the fact that 
sometimes, when the conditions favouring pleasures of replenishment are 
not given, these supposed pleasures are no pleasures at all: the smell of food 
is agreeable only if one is not already sated. The pure pleasures of the other 
senses, instead, such as the one deriving from the scent of a rose, are always 
agreeable. 

Chapter 7 seems to provide an adequate answer to the question posed in 
ch.2: why we speak of incontinent people with respect to two senses only, touch 
and taste (Aid ti xatà 800 uóvag aladhaeıs dupareis A€youev, otov &qpy|v xal yedaı, 
949b6-7). The two questions posed do not seem to differ substantially, but in 
ch. 7 a more specific problem can be detected: why, among people who exceed 
with regard to some pleasures, only those who exceed in respect of pleasures 
of touch and taste are said to be incontinent—the unexpressed implication 
being that those who exceed in respect of pleasures of sight and hearing are 
not really incontinent at all. The phrase ot 8& xoà thy Gt xai thv dxonv odKeTt 
(950a4—5) is in fact the natural continuation of the initial question, interrupted 
by the clarification made in 949b38-950a4. 

In other terms, the more specific problem is why, although it is possible to 
exceed in respect of pleasures of sight and hearing as well, we speak of incon- 
tinence only with regard to pleasures of touch and taste. Such a formulation 
appears to imply the concessive clause found in EN 3.10.1118a5-7: "although it 
would be held that these things (i.e. things which are the object of sight and 
hearing) also can be enjoyed in the right manner, or too much, or too little" 
(xatxot Sögeıev Av civar xal wo Sel xalpeıv xai tovtots, xai nad” dnepBoAyy xoi 
EMenpiy). The point here is not that excess is possible only in pleasures of touch 
and taste, but rather that we do not speak of dxpacia merely with reference 
to overindulgence in some pleasures. Aristotle's answer—as has already been 
shown—is that for the intemperate man enjoying pleasures of sight, hearing, 
and smell is only accidental, owing to the evocative potential of the corre- 
sponding sensations, as is revealed by the comparison with other animals. This 
claim appears at the end of chapter 7, but only a comparison with Aristotle's 
text explains its presence. 

It seems, then, that ch. 7 represents an extension of—and improvement 
upon—ch. 2, as it specifies the initial question, picks up the answer given in 
ch. 2, and in its final part further defines the same question, while at the same 
time working out a more complete answer. 
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A linguistic-semantic perspective clearly underlies the odd formulation of 
the question in ch. 3: why are people called incontinent (dxpatets) only in 
respect of their desire, although incontinence also exists with respect to anger 
(949b13-14). In this case it is unavoidable for the author to speak of d&xpacia, 
and not of dxoAacía, for in respect of anger incontinence only, and not intem- 
perance, is possible. Indeed, the &xöAactos acts voluntarily and deliberately, 
whereas anger, as a pathos, is involuntary. 

This way of formulating the problem is rather strange: the existence of an 
àxpacia dpyij¢ is taken for granted, but at the same time the corresponding 
denomination in everyday language is excluded. The author is apparently 
basing his views on the result of the Aristotelian inquiry in the Ethics, where 
&xpacta is confined to desire and to the corporeal pleasures of touch and taste; 
he considers the corresponding linguistic use as being well-established and 
normative, yet at the same time objectively in conflict with the actual existence 
of incontinence in anger. In its second occurrence the term dxpacia, then, has 
the generic meaning of lack of self-control, while in the first it is taken in the 
more restricted sense established by Aristotle. So, the author's point of depar- 
ture is the opposite of Aristotle's: Aristotle's initial point of view is the objec- 
tive fact that we usually speak of dxpacia not just with reference to corporeal 
desires, and the outcome of his analysis is the semantic restriction expressed 
through the adverb anAdc (see EN 7.3.1145b19-20; 4.1147b20-1148b14; 5.1149a21— 
24; EE 2.74223b18-19 and infra). Book 28 instead simply assumes this seman- 
tic restriction, which is considered at variance with the facts. Furthermore, by 
taking for granted the existence of an dxpacia ópyfjc, the author ignores the 
complexity of the Aristotelian approach to this matter. 

The answer given (949b14-19) is that dxpatyg and &xpacia—which are dis- 
tinct insofar as the former describes an agent (mpd&ttwv), the latter a mode of 
conduct (&ywyn) or way of living—are both contrary to reason, whereas feel- 
ings of anger are accompanied by reason (petà Aöyov), not in the sense that 
reason imparts an actual order (ody ws xeAeücovtoc tod Adyou), but because 
reason indicates (ÖnAwoovros) that a certain action (or accusation, altia)® rep- 
resents an insult. 


8 Only Flashar translates aitia with “cause” (Ursache). Sylburg emends this to aixia (“affront”, 
outrage"), which, besides giving a good sense, occurs in EN 5.2.1131a9 within a list of vio- 
lent forms of unjustice, together with nponnAaxıoyös, the term used in Pr. 28.3.949b19 (for 
nponyAaxıouös as a possible cause of anger, see EE 3.3.1231b12 and EN 4.5.1126a7). Moreover, in 
Rhet. 2.3 there is no mention of “accusation” as a possible cause for anger. 
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This reference to the Aóyoc brings out the cognitive content of the emotion: 
according to the definition proposed in the Rhetoric (2.2.1378a30-32) and in 
the De anima (1.1.403a30-31), anger is a longing for revenge for an apparently 
undeserved slight. In order for someone to get angry, a rational evaluation is 
then needed, although in the Rhetoric it is connected to the imagination (8tà 
Qotyopévmy öAıywplav), as a more general cognitive faculty, rather than to reason 
(the alternative between Aóyoc and gavtacia is mentioned in EN 7.6.149a32: 
6 Mev yàp Adyos Ñ Y) Pavtacia). 

In order to grasp the relationship between Pr. 28 and Aristotle’s writings, 
with the aim of assessing their similarities and differences, it is worth examin- 
ing Aristotle’s position concerning the question of incontinence in anger. 

The existence of an dxpacia Jvpoð is considered a generally shared view 
in the Ethics. In EN 7.1.145b19-20 it is referred to as a consolidated linguistic 
usage (dxpatets Agyovta xal upod xoi tıung xod xepdouc). Indeed, correspond- 
ing formulations are to be found before Aristotle (for example in Thucydides 
and Plato)? but more generally Aristotle seems to be referring to the obvious 
idea that lack of self-control in anger is possible. The question is dealt with in 
detail in EN 7.7 and EE 3.2. According to Aristotle's analysis, there is no incon- 
tinence, properly speaking, in respect of anger; if we speak of incontinence, 
it is only with further qualifications, according to the amAdc-xatd npócOscty 
distinction: an incontinent simpliciter is an individual who pursues pleasures 
of touch and taste, not deliberately, but in conflict with reason, whereas other 
types of àxpacia require further specification, as in the case of incontinence 
in anger. It is possible to speak of duxpareis 6vpo6, but only by similarity (xa8’ 
öuolötyta, EN 7.4.1147b34). This distinction is totally absent from Pr. 28, which 
simply assumes the existence of incontinence in anger, possibly for reasons of 
conciseness. 

Incontinence in anger (EN 7.6.1149b24—1150a8) is held to be less disgraceful 
than incontinence in desire, for the one who fails to restrain his anger is in a 
way controlled by reason, although he/she misunderstands it, while the other 
type yields to desire straightaway. When the spirit takes vengeance, it some- 
how follows (dxoXovOst) reason, whereas desire, at a mere hint from the senses 
that a thing is peasant, rushes off to enjoy it. The underlying idea seems to be 
that incontinence in desire, being more primitive and involving a lesser degree 
of rationality (or excluding it completely), is more disgraceful, while inconti- 
nence in dunög is peculiarly human and therefore more honourable. 


9 See Th. 3.84.2.1-5: dxpatys öpyns; Pl. Leges 869a2: axpatns vod. Consequently, courage is 
sometimes defined as éyxpdteta; see Pl. Def. 412a3-5 and Dirlmeier (1956, 477). 
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Aristotle's description turns out to be problematic in a variety of ways. The 
difference between the two cases is all but clear for both spirit and desire act 
in conformity with the Aóyoc (“an insult occurred,” “this thing is pleasant": the 
latter is also an indication from the Aóyoç—żàv uövov einy Ott 990 ó Adyos H H 
atoðnyoç [7.6.1149a34-35] —unless one accepts the excising of ó Aóyoc proposed 
by Rackham). Moreover, it is not clear what the contribution of reason consists 
in, that is to say, whether reason issues an actual order which the 6upóc misun- 
derstands, or whether reason furnishes a mere indication, a factual assertion, 
which is interpreted as an order by the Oupóc. Particularly ambiguous in this 
regard is the clause dxovous u£v, obx Enitaypa ò’ àxovoaç (EN 7.6.1149a30-31).10 

Aristotle's description seems to indicate that what distinguishes the duuös 
from desire is a sort of syllogism which starts from the general indication given 
by reason. The incontinent in anger acts according to reason, as the Oupóc 
produces a sort of inference (Wonep cuMoyıoduevos, EN 7.6.1149a33): “There 
has been an offence, so one has to fight against the offender" (det T& votobto 
TOAENHEIV, 1149a33-—34). Aristotle observes that the incontinent in anger (dxpamns 
9up00) is in a way overcome by the Aóyoc (tod Aóyou ws Yrrätaı, 1149b3). Now, 
this Aóyoc cannot simply be the indication of an insult on the part of one's 
reason (for this indication is correct, and consequently the incontinent's being 
overcome by the Aóyoc could not be regarded as something negative). Rather, 
it must be the conclusion of the syllogism, namely the idea that the individual 
ought to turn straightaway against anyone insulting him. 

To sum up, what causes incontinence in anger to be more akin to reason 
than incontinence in desire is not simply the cognitive content of the emotion, 


10 On this problem, see Natali (2009, particularly 116-18) with a review of various transla- 
tions of the passage. For an overview of the main interpretations, consider for instance 
Rackham (1926): "hears, but does not hear the order given"; and Ross: "though it hears, 
does not hear an order" The latter is ambiguous to my mind, for it is not clear whether rea- 
son actually imparts an order. A more unambiguous translation is provided by Dirlmeier 
(1956, 153): "dabei hat er zwar etwas gehórt, aber das Gehórte mit einem (tatsáchlichen) 
Auftrag verwechselt" Among the ancient interpreters, Aspasius' interpretation is very 
close to that of Book 28: see in EN 127.9.10: TÔ Tapaxodaat Tob Adyou Ao TI AEyovrog wonep 
npootayparog [8] dxobcoc öpuä; see also Anon. in EN 145.36-146.2. The interpretation of 
the Anonymus (in EN 7.430.11-25 Heylbut) odx dxoócat 8£ Eunelvag tò npóotaypa, cite det 
TIUWEA TOL AVTOV Elte h, OPA npög TO Tiuwpfjoa is slightly different: the thymos does not 
wait to hear the order that reason is about to give—whether it must act straightaway or 
not—but rushes off to take vengeance. In the former case, the thymos mistakes some- 
thing as an order (the enitayua being an alleged order); in the latter case, it does not wait 
to hear an order (the enitayua here being interpreted as the actual order that will come 
from reason). 
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but the following quasi-syllogism that prompts the action. We find no trace in 
Book 28 of any other arguments advanced by Aristotle (EN 7.6.1149b13-26) to 
establish that incontinence in desire is more disgraceful. 

According to some interpreters, this chapter of Book 28 significantly departs 
from Aristotle's views, insofar as the contrast between reason, anger, and 
desires is strongly influenced by Plato's tripartition of the soul and its internal 
dynamics. The author seems to ignore the doctrine of the right mean, which 
implies, under certain conditions, a positive evaluation of anger. This has led 
to the conclusion that Pr. 28.3 is not Aristotelian in content.!! 

It is to be noted, however, that the inner opposition of the soul typical of 
incontinence is always described by Aristotle in terms of a conflict between 
reason on the one side, and spirit and desire on the other. The difference 
with Plato remains considerable, due to the general conception of the soul 
within which these elements are framed. The parallels between Pr. 28 and 
Aristotle are actually striking: first of all, the Aóyoc indicates (Pr. 28.3.949b18: 
ws SyAwoavtos, cf. EN 7.6.1149a33: £öAwoev) that there has been an insult. Both 
in the Nicomachean Ethics and in Pr. 28 the incontinent in anger listens to rea- 
son in one sense, but misunderstands it (napaxoveıv, EN 7.6.1149a26), or acts 
contrary to it (nap& tov Adyov, Pr. 28.3.949b15), in the other. In both texts desire 
acts contrary to the Aóyoc (mapa tov Aóyov, Pr. 28.3.949b15-16; ý) Ò’ eridunia od 
AnoAoudei TA AOYW, EN 7.6.1149b1-2). It seems most likely, then, that the author 
was drawing upon these very passages of Aristotle's Ethics. The author's treat- 
ment of the matter thus remains close to Aristotle's, and Platonic resonances 
in the text should not be overestimated. Unlike in Aristotle, however, in Pr. 28 
the contribution of the Aöyog is only found in the judgement that an insult has 
occurred. It becomes necessary, then, for the author to point out that the Aóyoc 
accompanying anger is not an order imparted by reason (oy wg xeAebcavtoc 
tod Aóyov)— for if it were, one could not speak of d&xpacia. 

This is probably how the author interprets the controversial passage in EN 
7.6.149430-31: dxovous u£v, oùx ¿nitaypa ò’ àxovcaç. A possible interpretation 
of this clause is that the Oupóc can be said to listen to reason in a way, but what 
it heeds is not an order: for the order to act is the result of the subsequent 
syllogism, for whose conclusion the Ovpóc is, in a way, responsible (6 8’ donep 
cuMoyıoduevog [149a33] must refer to the Guj10¢).” In the Problemata, too, reason 
does not order the spirit to act, but only indicates that an insult has occurred. 


11 Flashar (1962, 698-99). 

12 See Natali (2009, 117): both premises of the syllogism (“one has to fight against an offence" 
and “there has been an offence") are provided by the Aöyos, which however has not yet 
subsumed the particular premiss under the universal one; the mistake of the Oupóc is 
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Chapter 3, then, does not depart significantly from Aristotle's position in the 
Ethics, except for a different explanation of why incontinence in anger is closer 
to reason than incontinence in desire. 

What is more doubtful is the idea that the thesis upheld in chapter 3, while 
remaining essentially faithful to Aristotle, provides an adequate answer to the 
question posed. The basic question, in any case, is a legitimate one, insofar 
as Aristotle's claim that only incontinents in respect of desire are properly 
called &xpareis requires an explanation. If the expression dxpareis Aéyovtar 
(Pr.28.3.949b13) is interpreted as indicating the appropriate term to be 
adopted, as expressed by Aristotele through the addition of &rAóc, the author 
of Pr. 28 is endeavouring to explain the reason for Aristotle's attempt to restrict 
the use of the word. 

The author's answer is that the real meaning of axparng is “contrary to the 
Aöyog”; and what is contrary to the Aöyog is properly desire, not anger. The point 
made is not implausible: if &xpacta means lack of self-control and being over- 
come (by pleasure or by something else), and if what is overcome is reason, 
then dxpacta will be that which is most opposite to the Aóyoc; what is more 
proximate to reason, by contrast, will not be &xpaoia in the proper sense. 

This line of reasoning implies a further development compared to Aristotle. 
In EN 7.6, Aristotle introduces the thesis that (a) incontinence in anger is less 
disgraceful, after having already demonstrated that (b) incontinence in the 
proper sense concerns the pleasure typical of intemperance, while other forms 
of incontinence are such only by analogy. In other words, he does not seem to 
consider (a) a possible explanation of (b). However, there is some merit in the 
implicit idea that any description of dxpacia is bound to refer to the Adyos as 
the main counterpart to the incontinent's way of acting. 


4 Pr. 28.4 


The fourth chapter addresses the question of why we value continence and 
moderation most in the young and the rich, but justice in the poor. The answer 
is that we especially admire those who abstain from what they need the 
most, and the poor person needs resources, whereas the young and rich need 
enjoyment. 

The idea that temperance is most valued in the young was a traditional one 
in ancient Greece (consider, for instance, Plato's Charmides). It also occurs in 


simply to act straightaway, as if reason had deliberated and worked out the conclusion 
“I have to fight against this man." 
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Aristotle's writings. In the Rhetoric it is presented as a virtue most valued in the 
young (1.5.1361a3—4), for the young are inclined to be courageous and intem- 
perate, while the old are temperate but cowardly (2.14.1390b4-6). A more pre- 
cise parallelis found in the Topics (3.2.117a30-33), where Aristotle observes that 
co qopocóvr, like courage, is more necessary in youth, for the young are more 
troubled by their desires than the old. As concerns justice, the most precise 
parallel is Rhet. 1.12.1372b19—21: all those who are in need are more inclined to 
commit acts of injustice, including the poor, for they lack the bare necessities 
in life. In Book 29, which has justice and injustice as its main subject, there are 
no parallels to this thesis, except for the complementary idea that the unjust 
man is such with reference to wealth (950a24-25). 


5 Pr.28.5-6 


The question dealt with in chs. 5-6, although differently formulated, is essen- 
tially the same: why thirst is more difficult to endure than hunger (in ch. 5, 
why people tolerate [ttov dveyovraı, 949b26] being thirsty less than being hun- 
gry; in ch. 6, why we endure (ttov xaptepoduev, 949b32] being thirsty less than 
being hungry). The conclusions reached are also the same. In ch. 5, however, 
an answer is provided that is not found in ch. 6: vital bodily heat (tò depuöv à 
löpev) requires more moisture than dryness. The other two explanations given 
are: (a) that thirst is more painful, as is Shown by the fact that drinking is more 
pleasant when one is thirsty than eating is when one is hungry; and (b) that 
thirst is a desire for two things, drink (cooling [xovcépvEc] in 6.949b35) and 
nourishment, whereas hunger is a desire for only one of the two, nourishment. 

The question posed falls outside the issues indicated in the title of the book, 
fora situation in which one suffers thirst or hunger is normally the opposite of 
those in which incontinence and intemperance occur. The disposition at issue 
is rather endurance (xoprepía), as indicated by the use of the verb xaptepety, 
which appears nowhere else in the Problemata. 

Instead, the topic of drinking recurs again and again in the work. Thirst 
is caused by the overheating of the body (5.30.884a3-4; 27.3.947b36-37; 
4.948a19-20, 8.948b14-15, et al.) and the consequent loss of moisture. Now 
thirst is not quenched by filling the stomach; rather, in Pr. 22.6 it is observed 
that one should drink not only because of the thirst that comes while eating 
solid food, but also after solid food, for drinking is not only a necessity (930b12— 
14); for this reason one eats "fruits" (teayjuata, biz) at the end of the meal. 
We do not cease being thirsty when the stomach is full, but when each part 
of the body has drawn in its own proper liquid, and when they have received 
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this sufficiently (22.2.930a19—23). So, the one who is hungry is in need only of 
nourishment, whereas the one who is thirsty drinks both for the sake of nour- 
ishment (for drink contains nourishment as well) and in order to cool the vital 
heat (dupw yap Exeı TO moxóv, 949b35). For this reason in ch.5 it is further speci- 
fied that health requires more moistness than dryness. 

Now, if above is adduced as the main answer to the question posed, the phe- 
nomenological datum that eating extinguishes hunger, but not thirst, is by no 
means irrelevant here, for it confirms that thirst requires two factors. 


6 Pr. 28.8 


This short chapter asks why men are less restrained in laughter when their 
acquaintances are present. The answer is rather unclear, given the corruption 
of the text.!? Based on the lines handed-down to us, it is possible to infer that 
laughter is more easily elicited by goodwill, for goodwill stimulates talkative- 
ness. I quote the entire chapter: 
Aà th arrov xorvéyouct Tov YéAWTA napóvtwv TAY yvwpiuwv; Ñ Stav opóðpa 
&Enppévov f) ti, edutvyntov Eotıv; ý 8' edvorn eimelv Mov yeXotov, wote xtvel. 


Why do people hold back their laughter less when acquaintances are 
present? Is it that when anything is very much excited, it is easily set in 
motion? Now goodwill [involves people] saying more of what is laugh- 
able, such that it moves us. (Mayhew trans.) 


The underlying idea seems to be that goodwill involves more indulgence 
towards other people, whereby one will be more inclined to say something 
ridiculous without holding back and with little concern for others' reactions; 
likewise, one will not feel ashamed if one breaks into laughter. Goodwill, then, 
more easily moves to laugh. 

Restraining laughter is an old Pythagorean precept (DL 8.23), and it is under- 
standable that such an issue is addressed within the main theme of the lack of 
self-control (axpacia). A fleeting reference to the subject is to be found within 
the treatment of dxpacia in EN 7.7.1150b8-16. Here Aristotle observes that it is 
more excusable for a person to yield to strong and excessive pleasure after an 


13 Forters suggested reconstruction—y 8' &Uvota EEulpeı, wore xve? Mov tò YyeAolov 
(950a19)— makes sense, but stretches the text considerably. 
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effort to restrain himself, and that this is also the case for people who suddenly 
break out into boisterous laughter. 

The topic of laughter is addressed elsewhere in the Problemata (1.13, 15, 50; 
35.6) from a physiological point of view. 


7 Conclusion 


74 Summary Remarks 

Taken as a whole, Book 28 shows a certain lack of coherence and a distinctly 
rhapsodic character. The work addresses a variety of questions and adopts a 
wide range of perspectives in dealing with the different topics. 

The physiological point of view, which one might reasonably expect the 
Problemata to adopt, turns out to be decisive in chs. 1-5-6, and partially in 
chs. 2 & 7. The answers given in these chapters to the questions posed are con- 
sistent with the physiological theories upheld throughout the Problemata, as 
many parallels confirm. Perhaps, the adoption of a physiological perspective 
is also responsible for blurring the clear distinction between cxoAacíoa and 
àxpacia stated by Aristotle, and this is the source of some inaccuracies, such as 
the claim that the &xdAactog (instead of the dxpatys) is overcome by pleasure. 

Such an approach, however, is not always applied, even in cases where a 
physiological analysis would be appropriate for the topic addressed. A clear 
example is the treatment of &xpacia, which is only considered in its physiologi- 
cal aspects in ch. 1, whereas in chs. 2, 3 and 7 the question addressed merely 
concerns the use of the term axparns (and the same applies to the few lines 
devoted to the topic of laughter). 

The author rarely goes beyond Aristotle. Sometimes, the way he addresses 
the questions posed reveals that he is only assuming and summarizing the 
results of Aristotle's analysis rather than using them as the basis for a more 
in-depth inquiry. This is also a good reason not to attribute Book 28 to Aristotle. 

In chapter 7, for example, only a comparison with Aristotle's text clari- 
fies the point at issue (i.e. the accidental nature of the pleasures of sight and 
hearing for animals). Sometimes a linguistic-semantic perspective—de facto 
absent from the remaining Problemata—prevails in a rather unexpected way, 
and the questions addressed mainly concern linguistic usage. Here some dif- 
ferences with Aristotle are visible, although they are partly concealed by the 
author's close adherence to the Aristotelian text. In ch. 3 (as well as in 2 and 7), 
the author presupposes the results of the Aristotelian inquiry, which he con- 
siders to be at variance with the facts: Aristotle restricts the proper meaning of 
àxpacia to incontinence in respect of pleasures of touch and taste, excluding 
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that incontinence in anger could be &xpacia in the proper sense. Our author, 
instead, takes this linguistic use of dxpatys as a starting point, seeing it as 
being at variance with the actual existence of incontinence in anger. Indeed, 
the interpretation, in ch. 3, of the term àxpathç as meaning “contrary to the 
Aóvyoc" goes beyond the Aristotelian text and serves the purpose of answering 
a question which is not addressed as such by Aristotle: why those people who 
exceed in pleasures of touch and taste are called axpareic. In ch. 3 the author 
seemingly misinterprets Aristotle's explanation of why the 6vpóc is more akin 
to the Aóyoc than desire (although one has to admit that the corresponding 
passage in the Nicomachean Ethics (1149a24-b3) is all but perspicuous). In ch. 7 
the author faithfully employs Aristotelian material, which however was not 
originally intended to answer the question at issue. 


7.2 Chronology 

The arguments which some scholars have brought forward in an attempt to 
establish a precise chronology are in no way reliable. Louis (1994, 5) attributes 
Book 28 to Aristotle himself, dating it to the period of his first sojourn in Athens. 
However, nothing supports Louis' impression that the siege mentioned in ch. 1 
was a recent occurrence, not to mention the difficulty of dating this historical 
event precisely.!* The fact that from a certain moment onwards the tongue had 
come to be recognised as the seat of taste ("apres lui [sc. Aristote] la localisa- 
tion du gout dans la langue ne fer plus de doute") is no reliable evidence for 
dating the Pr. 28:the alternative mentioned in ch. 7 between tongue and throat 
does not refer to opposite theories on the seat of taste—one of which was des- 
tined to prevail at a certain point—but rather to separate seats of pleasure (tò 
780, 950a3). It mirrors objective facts (the pleasure derived from food being 
connected to both the tongue and the throat) and subjective points of view, 
hinting at the difference between a gourmet and a glutton. 

It seems highly probable, therefore, that these chapters are later than 
Aristotle, while there is no evidence for assigning Pr. 28 to a period later than 
the early Peripatos. It is hard to ascertain anything more about this brief 
treatise. 
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CHAPTER 18 
Problemata 29 and Athenian Law 


David C. Mirhady 


Book 29 of the Problems offers a fascinating set of questions.! I will summarize 
what I take to be their key points: If honor is more important than money, 
why do people litigate more over money than honor (1)? Why is it worse to 
steal a deposit than a loan (2, 6)? Why does birth count more than a will in an 
inheritance (3)? Why does wealth not follow moral probity (4, 8)? Why are the 
injustices of speech and other matters not greater (5)? Why is a human, despite 
being the most educated of animals, also the most unjust (7)? Why is it more 
just to defend the dead than the living (9)? Why does associating with good 
people make one better (10)? Why is it worse to kill a woman than a man (11)? 
Why do defendants in law courts stand on the right (12)? Why does the defen- 
dant win when the jury's vote is tied (13, 15)? Why is theft from a bathhouse 
punished so harshly (14)? Why is hubris punished less harshly than theft (16)? 
As my references to the question numbers indicate, several of the problems 
are repeated, which suggests that the ancient editing of the text was more a 
matter of compilation than systematic presentation. The Budé editor, Pierre 
Louis, notes the reference to bathhouse culture (in Pr. 29.14) and so rejects a 
classical Greek composition and editing for the collection, opting in fact for 
the 2nd century of our era (1994, 3:13). Indeed, there are precious few points 
where precise resonances with what we know about Athenian law during 
Aristotle's time—mostly from the Attic orators—can be detected. Admittedly, 
Aristotle’s own familiarity with and regard specifically for Athenian law 
and legal practice are themselves not particularly strong, other than in the 
Athenaion politeia,? and its authorship is notoriously disputed. But even with 
the Aristotelian writings on justice themselves, in Nicomachean Ethics, Magna 
Moralia, Rhetoric, as well as the Athenaion politeia, this book's correspon- 
dences are very imprecise. There seems almost a conscious effort to delocal- 
ize and detemporize its discussions, to say nothing of a lack of a recognizably 
strong philosophical perspective. As a collection of problems, Pr. 29 lends itself 
to being compiled over time. However, for students of this text who are less 


1 The notes of Flashar (1962, 702-10) are quite helpful. 
2 SeeMirhady (1991) and (2006). 


© KONINKLIJKE BRILL NV, LEIDEN, 2015 DOI 10.1163/9789004280878_019 


338 MIRHADY 


familiar with Athenian law, and particularly with Athenian law court oratory, it 
seems worthwhile to try to draw some connections, however vague.? 

The premise of the book seems to be that systems of justice create para- 
doxes: although honor is more esteemed, money is a greater focus of justice 
systems; although the same amount of money may be stolen whether as a 
deposit or a loan, the theft of a deposit is more shameful; and so on. There then 
follow a number of possible explanations of the paradoxes, and in one instance 
(13) eight possibilities are explored in some detail and another is mentioned in 
a repetition of the problem (15). That raises several interesting questions. First, 
are the premises of the problems true, or understood by the author as true, 
or commonly held to be true? Is honor really more esteemed than money, for 
instance? A related pair of questions arises with regard to the explanations: is 
the "fact" cited in the explanation true, and does it indicate a sufficient expla- 
nation? Is it, for instance, in fact impossible to counterfeit a birth (3), and if it 
is, is that why birth takes precedence over wills? Since we cannot delimit the 
text in terms of time or place, itis impossible to answer these questions histori- 
cally with regard to any specific underlying legal background. In terms of the 
text itself, however, it seems as if the premises and the cited "facts" are indeed 
meant to be accepted as true, but there seems a studied ambivalence regarding 
the facts' explanatory value, which is why multiple alternative explanations 
are offered. 

In very few cases, if any, do the explanations seem entirely satisfactory, espe- 
cially if one thinks of classical Athenian legal culture. Even in the problem of 
why defendants win tied votes, none of the nine explanations really seems to 
hit upon the right answer. It seems instead as if the possible explanations are 
meant rather to provoke further discussion, presumably among groups of stu- 
dents, as a means of dialectically exploring the underlying principles of justice. 
As a pedagogical tool for provoking student thought, it seems excellent. 

Because the problems in this book all deal with justice, its evaluative criteria 
also employ a wide range of moral vocabulary outside of justice alone. Actions 
are to be avoided, for instance, not only if they are more unjust, but also if they 
are thought to be (Soxet) more shameful (aicypdv), terrible (Sewdtepov), base 
(paðàov), or cause ourselves to become indignant (&yavaxtobv). The subjec- 
tive element is prevalent. In 29.2 stealing a deposit is “more terrible,” but in 
29.6 it is “more shameful.” Arguments that something is contrary to the laws 


3 There is repeated reference to “the lawgiver” in Pr. 29.13-14 that follows a pattern of appeals 
to Solon the lawgiver in Athenian forensic oratory, but Solon is not mentioned here. It seems 
best to acknowledge that this pattern of argumentation followed an Athenian model and 
then developed well beyond it, dropping his specific name. 
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or disadvantageous (to the polis)—staples of Athenian forensic oratory*— 
hardly appear, nor does any mechanism for seeking redress for those actions 
deemed unjust, other than with regard to several harsh penalties, which seem 
rather a mechanism for measuring the extent of injustice. 

In what follows, I try to shed light on the nature and cultural context of each 
chapter/problem or related set of chapters/problems. 


1 Pr. 29.1 


Ihave summarized 29.1 as “why do people litigate more over money than honor,” 
which admittedly goes somewhat beyond the literal “injustice with regard to 
money is thought to be greater" (7 «àv yonudtwv adixia pâMov doxei), but my 
sense is that the relative frequency of litigation over money rather than honor 
was the primary evidence for the author's claim.” In Athens the primary means 
of litigating over honor seems to have been the ypagh üppsoc (cf. Dem. 21.47), 
inasmuch as hubris was fundamentally an affront to the honor of another, but 
in fact that charge seems to have specifically concerned violence that causes 
dishonor. Both Isocrates 20 and Demosthenes 54 were written for cases of vio- 
lent assault, but much of the actual argumentation in those speeches concerns 
hubris in a sort of rhetorical a fortiori argument: the prosecution charge might 
have been Aubris, which is more serious, but it is only for assault, so since there 
are many indications of hubris, the defendant must be guilty at least of assault 
(Isoc. 20.2; Dem. 54.1). The fact that even in those cases the prosecution charge 
was not in fact hubris (and so the act of dishonoring) suggests how seldom such 
cases occurred. Demosthenes 18 (On the Crown), on the other hand, concerns 
an attempt by Demosthenes' friend Ctesiphon to have the Athenian assembly 
bestow an honorific crown on Demosthenes, but that case only entered the 
legal, rather than the political, sphere when Aeschines prosecuted Ctesiphon, 
claiming that the proposal was illegal. Thus the case turns somewhat on the 
honor of Demosthenes, but only indirectly, since the direct charge is against 
the illegality of Ctesiphon's proposal. 


4 Cf. [Arist.] Rh. Al. 4.2; Dem. 20.114, 37.47, 4144, 57.1; Is. 1.40; Lyc. 1.20, 33; Lys. 23.16. 

5 Aristotle, EN 814.1163b3-18, discusses distinctions between honor and profit (xép8oc) in the 
context of friendship, public life, and families, not justice. 

6 See Todd (1993, 270). 
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There may also be an implicit social commentary in 294 along the lines 
that traditional (sc. Homeric) values prize honor (ty) rather than money,’ 
but nowadays people's (moral) choice (aipodvtat) is for money, which is “most 
common” (vulgar?), over honor, which is itself seldom of use (ypfjcic). If such 
a commentary is really intended, it seems consistent with a Peripatetic social 
critique. But it is not fleshed out. The absence of money in the Homeric poems 
certainly seems a factor. 


2 Pr. 29.2 & 6 


In 29.2 it is more terrible (“shameful” in 29.6) to steal a deposit (even a small 
one, 6) than a loan. With this problem the assumption of the premise brings a 
lot of cultural baggage. Does “more terrible" (Setwvotepov) mean that there actu- 
ally were no harsher penalties for theft of a deposit—otherwise it would be 
more “unjust”—but that it brought greater social opprobrium? Are deposits 
actually made only with "friends"?? Interestingly, Aristotle raises this issue, 
ever so briefly (Rhet. 2.4.3 1381b21—22), in a passage on behaviors causing shame 
(aicybvy); the shame is caused by (the acknowledgment by the perpetrator of) 
his own act of injustice. 

Isocrates 17 is a prosecution speech against a banker who has allegedly sto- 
len a deposit: 


Dealings with people at banks occur without witnesses, and those who 
have suffered injustice at their hands must run a risk against people who 
have many friends, who handle lots of money, and who appear credible 
because of their trade (2). 


The original function of “people at banks" was to be currency exchangers, at 
the port of Piraeus for instance, for importers and exporters in Athenian trade. 
But they developed the sideline of accepting deposits, originally presumably to 
safeguard the money of visitors to Athens or, as in Isocrates 17, to hide it from 


7 One could admittedly argue that the Iliad is about measuring honor not in material terms 
(yépac) but in terms of renown (xAéoc). 

8 The sense of àpóvec6ot as “repay” (950234) seems to me closer to the cognate Latin remu- 
nere than what we might expect in classical Greek (see &roócocet in Isoc. 17.19, 21). However, 
àpúvecðar here may mean something like “to defend one's interests" (on equal terms). 
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the predations of authorities back home.? There was no expectation of earn- 
ing interest from them. Nevertheless, Isocrates' claims that dealings with those 
at banks were without witnesses and that bankers had lots of "friends" both 
indicate a "deposit culture" that is consistent with our text, although it itself 
makes no mention of bankers. It does, however, rely heavily on the cultural 
assumption that deposits are made with "friends" and so both the deposit and 
the friendship are at stake with the fidelity of the deposit relationship. 

Demosthenes 32-38 are all speeches concerned with business loans, 
mostly for shipping grain. In these cases there was an expectation of profit, 
as much as thirty percent per voyage (Dem. 34.23), and the expectation of risk 
was accepted. But the risk was to be mitigated by the requirement that the 
investment of the borrower had to match that of the lenders (cf. Dem. 32.4). 
Demosthenes 32, however, documents how multiple loans could surrepti- 
tiously be taken out on the same cargo: if the ship went down, the obligation 
to repay any of them disappeared according to the norms of maritime trading 
contracts (cuyypoqat). The many speeches in the Demosthenic corpus that are 
devoted to ligation over loans, rather than deposits, testifies to the fact that in 
law stealing a loan was dealt with much more commonly. And indeed, such 
dealings were not among "friends" at all.!° 


3 Pr.29.3 


The mention of “some law courts" (£vioıs Suactypiots) in 29.3, where people 
vote on the basis of births rather than wills, suggests that the author, like 
Theophrastus in his Nomoi (589 no. 17a-c FHS&G), is considering a variety of 
legal systems. Of course, he may be referring to different law courts within a 
single legal system, such as the Areopagus as opposed to the popular courts in 
Athens, but that seems unlikely since inheritance cases would seem to fall only 
to one sort of court in a given jurisdiction. Todd (1993, 380) states that it was 
"notorious that Athenian [judges] tended to rank the claims of relatives ahead 
of the intentions of testators."! That seems the sort of premise that this prob- 
lem is based on. The last argument, that it is impossible to counterfeit birth 


9 Isoc. 21.2-7 describes an Athenian, in unfortunate circumstances, who deposited money 
with someone to avoid the predations of the Thirty while he went into exile. For a view of 
banking that sees it as rather pervasive in Athenian society, see Cohen (1992). 

10 Cf. Juvenal 13.15 and 60-62, in his lament over society’s declining values, sarcastically 
observes that someone who actually returns a deposit to a friend is given great acclaim. 

11 Cf. Isaeus 1.41, 4.12, 4.23, 7.2, 9.7-8. Cf. Thompson (1981) and Aristophanes Wasps 583-87. 
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but many wills have been revealed to be false, seems somewhat of a modifica- 
tion of the argument that while witnesses have been convicted of false testi- 
mony, no one has been revealed to have spoken falsely under torture (Is. 8.12; 
cf. 3.4—5), somewhat of a stock argument regarding torture. Thompson (1981, 
15) argues that an Athenian jury will accept a will if it is convinced that it accu- 
rately represents the wishes of the deceased, which seems somewhat to deny 
the premise. 

The section is admittedly short, but there is no mention at all of the techni- 
cal legal language that surrounded inheritance cases in Athens. There is no 
mention, for instance, of the dianaprupia procedure by which testimony is 
given that estates are not open to disposition by a will because of a living heir, 
or the dien evdopaptupidyv that might follow, in which the judgment between 
birth and will took place through a trial for false testimony of the person who 
gave the dıauaprupia. 


4 Pr.29.4& 8 


Why does Poverty exist among the good people more than among the 
base? (4) 
Why does Wealth in most cases exist more among the base than the 
fair? (8)13 


Poverty (a divinity) occurs more among the good than the base. A very similar 
premise to that of Aristophanes' Wealth, as Robert Mayhew's notes in his Loeb 
Problems indicates. Aristophanes details what might occur if the god Wealth 
gained sight and so was attracted to good people— precisely the premise of 8, 
which seems the inverse of 4. The problem outlines various character motiva- 
tions for Poverty, none of them involving blindness, but the penultimate word 
in 4 (övolarov, “incurable”) does suggest that some lack of health is present. 
Perhaps blindness is implied. It is interesting that the author thinks that these 
ideas, about wealth distribution, belong among problems of justice. Such a 
conception of distributive justice seems more modern. 

The issue raised in 29.4 echoes several ideas that arise in the book's other 
problems: that association with Poverty leads to a change of behavior (10), a 


12 Cf. Isoc. 17.54, Is. 812, Dem. 30.37, Arist., Rhet. 115.1376a20—21; Mirhady (2007): 264—65. 

13 Mayhew (20113) translation. 

14 Mayhew (20114, 253 n. 5 and 255 n. 11). Ivanka (1935, 147) also points out the portrait of 
Poverty in Theognis 173-78. 
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concern about being treated well (i.e. with honor) and not with Aubris (1; cf. 16), 
the treatment of females versus males (12), and, finally, (moral) choice (1, 16). 
The consistency of these interests among the problems suggests a common 
author for them. 


5 Pr. 29.5 


Despite textual problems, the gist of this chapter seems clear: Why in injustices 
of the same kind but differing size do the greater ones not occur more? The 
author cites examples from speech (minor insult vs. libel), betrayal (of a friend 
vs. a state), and theft (of an obol vs. a talent). The only explanation offered is 
that there are fewer instances of greater injustice because of a lack of opportu- 
nity or power (dövvauia). The premise seems to be that the same sort of char- 
acter commits both the small and the great injustice. 

Arguments are made in Isocrates 20.3-8 about the punishment of escalating 
injustices, from insults through violence, that suggest that one might forestall 
violence by punishing an insult as if it were the actual violence. Isocrates also 
notes that in cases of temple robbery the penalty is death no matter what the 
size of the theft (20.6). He even suggests that people with the sort of char- 
acters that do serious wrongs be punished even before they have committed 
any (2044). So the arguments about a lack of opportunity might be extended, 
but perhaps only for argument's sake, since the legal implications of punish- 
ing people based on their characters rather than what they have actually done 
would be enormous. This problem seems one for the sophists' lessons rather 
than an actual court. 


6 Pr.29.7 


This chapter asks "Why is humanity, which most participates in education, the 
most unjust of all animals?" It seems to string together a series of persuasive 
identifications: education = reasoning (sc. calculation, Aoyıonös), reasoning = 
examination (£&£tacıc) of pleasure and happiness (NdovY, eddaunovic). Finally, 
one man's pleasure = injustice to another. 

The claim that humanity is “the most X" of animals seems very Aristotelian, 
though one might also think of Seneca's description of the human as a rational 


15 lam grateful to Robert Mayhew, who points out Pr. 30.6 to me, another, similar claim 
about humanity. 
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animal (Ep. 418). One thinks, however, in particular of Aristotle's claims 
that humanity is the most mimetic (Poet. 4.1448b5-9), desires to know 
(Metaph. A.1.980a1), or is by nature political (Pol. 1.3.1253a2-4). Indeed, this 
problem seems an occasion for further meditation on the last claim: "in dis- 
tinction from the other animals [the human] alone has perception (aloycıs) of 
good and bad and right and wrong and the other moral qualities, and it is part- 
nership in these things that makes a household and a city-state" (1253a15-17). 
But unlike this text, Aristotle in the Politics says that human capacity for injus- 
tice is linked to the absence of law (1253a31-38). In that context law might be 
identified with an aspect of education (rou8e(a). However, Aristotle elsewhere 
criticizes Socrates for his reliance on naıdela rather than laws (Pol. 2.5.1263b35- 
40; cf. Pl. Rep. 491d—e). So it is difficult to know whether to locate the discussion 
with regard to Aristotle's "human is political" claim or with the debate with 
Plato on law vs. education. The claim that pleasure and happiness entail injus- 
tice, however, seems decidedly un-Aristotelian. And given the long influence of 
Platonic and Aristotelian writings, the similarity of these questions to the one 
entertained with regard to Plato and Aristotle should not lead us to conclude 
that they have to have been composed in the fourth century BC. 


7 Pr. 29.9 


The problem in 29.9, why it is more just to defend the dead than the living, 
seems part of an interest in defending the defenseless, like the women in 29.11. 
That the living can defend themselves seems the correct, if prosaic, answer. 
Lysias seems to touch squarely on the issue: 


there has been no lack of zeal on my part in defense of the temples which 
these men have either sold or defiled by their presence; in defense of the 
city which they abased; on behalf of the arsenals, which they demolished; 
and on behalf of the dead, whom you were unable to protect (émapdvat) 
in life, and must therefore help in death. (12.99) 


Lysias himself may be referring to Homer, who has Achilles bemoan his inabil- 
ity “to protect" Patroclus as he died (Il. 18.99). Achilles then goes out, of course, 
and does much *to defend" him in death. The paradox remains, however: one 
can “protect” the living, but it seems more usual to say that one “takes ven- 
geance” (Tiuwpeiv) for the dead. The passages in Lysias and Homer are consis- 
tent in this regard. But what our text is referring to seems elusive. 
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8 Pr. 29.10 


This chapter asks why association with others cannot promote health or 
strength, whereas it does promote a sense of justice, moderation, and good- 
ness. The problem actually seems to concern health (cf. Pr. 7.4) and general 
ethical concerns more than justice specifically. Nevertheless, the emphasis 
on imitation (niunoıs) and habituation (E$ıcuög) seems thoroughly relevant 
to Aristotelian thinking on justice and ethics.!® The overlapping of issues of 
health, ethics, and justice certainly could explain a sort of misplacement of 
this chapter. 


9 Pr. 29.1 


The claim is made here that it is more terrible to kill a woman than a man 
although the male is by nature better than the female. The Athenaion politieia 
tells us nothing about the killing of women versus the killing of men, but it does 
note that alleged killers of slaves, resident aliens, and foreigners are tried at the 
Palladium, where those accused of involuntary homicide and plotting (homi- 
cide) are also tried (Ath.Po. 57.3). That is, they are not tried at the Areopagus 
with the accused voluntary killers of Athenian citizens. The suggestion seems 
to be that for the Athenians the killing of a non-citizen is less serious. Athenian 
law appears therefore to make no distinction with regard to the gender of the 
victim even though it does acknowledge other status distinctions. On the other 
hand, there was a law that if a man killed another who was “on top of” (èni) a 
woman who was part of his household (Dem. 23.53), the man could make the 
defense of lawful homicide. Such a law gives some indication that there were 
special protections for women in Athenian law. Again, the problem seems to 
take on an issue of social opprobrium associated with the law rather than a 
legal question itself.!” 

In committing herself to be sacrificed to Artemis and so assure the success 
of the Greek campaign against Troy, Iphigenia strikingly makes exactly the 
opposite point in Euripides’ Iphigenia at Aulis: "Better a single man should see 
the light than a myriad of women" (1394). Of course Iphigenia's argument is 


16 Fora recent treatment of this issue, see Lockwood (2013). 

17 Robert Mayhew helpfully suggests comparison to Pol. 1.13.1260a15-23, where Aristotle 
notes the different sorts àpet/, that men and women possess. Aristotle does not go on 
there, however, to discuss killing men vs. killing women. 
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meant to be paradoxical, an indication of her own heroism in offering her- 
self. So in that sense it confirms the ideology of our text, which suggests that 
women’s lives need greater protection than men's.!8 


10 Pr. 29.12 


Why is the defendant positioned on the right? There is no other evidence for 
where the two sides stood in relation to each other in the Athenian courts. 
Several passages suggest that at Athens there was a platform (Bpa) where 
the speaking litigant stood as he spoke; the other litigant sat.!9 Some passages, 
even from the same sources, suggest that there were two platforms.?? In his 
Against Timarchus, Aeschines, who is the prosecutor, suggests that the herald 
(also a guard?) stood beside him: "If this herald here, the one standing beside 
me now, asked you the proclamation prescribed by law” (1.79 = Boegehold 252). 
In our passage it seems that if the defendant is on the right, as the judges look 
on, then having the guard on the right side of the defendant, as the defen- 
dant stood (to his left as the judges look on) would put the guard between the 
litigants. But that is only one possible reading of this text, the significance of 
which remains elusive. 


18  Flashar (1962, 707) agrees with earlier editors that yj dıötı &odeveotepov, wote EAATTW ducet 
(“Is it because she is weaker, so that she does less injustice?") makes no sense. The earlier 
editors took issue with &IdTTw (uAMov Bonitz, neilw Ross); Flashar prefers to change ducet 
to Aubveodau ("less able to defend herself"). But like Mayhew (20112, 256-57) I would prefer 
to make sense of the manuscript reading. The end of 29.5, admittedly not altogether clear 
itself, seems to offer a parallel: &ö neilovos à&uc(o; evia EAdrrw oti à ddvvaniav ("Some 
things that come from greater injustice are less owing to a lack of power"). The woman is 
weaker, i.e. less able, so she does less injustice, and is thus less culpable and less deserving 
of death. The author seems interested in the human capacity to do injustice, as in 29.7 
as well. 

19 The evidence has been collected in Boegehold (1995). The following texts suggest a 
single platform: Aesch. 2.59 - Boegehold 227, Aesch. 3.56 & 165 - Boegehold 229 & 230, 
Aesch. 3.257 - Boegehold 232; Suda, s.v. bema - Boegehold 244. On the Areopagus rather 
than in the agora, Pausanias (1.28.5) reports seeing platforms of unworked stone where 
the defendants and prosecutors stood in homicide trials. Cf. Theophrastus 646 FHS&G. 

20 Aesch. 3.207 = Boegehold 231, Schol. Dem. 19.120 = Boegehold 239, Dem. 48.31 = Boegehold 
241. I am grateful for an email exchange with L. Bablitz, whose 2007 book discusses spa- 
tial aspects of the Roman courts. She could see no resonance between this text and the 
Roman evidence. 
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11 Pr. 29.13 & 15 


Mayhew (201b) is a recent thoughtful account of 29.13, so despite its length 
I shall limit myself to just a few comments on the problem of why a defen- 
dant wins when the judges' votes are tied. In Greek classical literature, the 
tied votes of the Areopagus in Orestes’ trial receive repeated notice,” the Attic 
orators also note the practice,?? and it is recorded in the Athenaion politeia 
(69.1). The Rhetoric to Alexander similarly points out the rhetorical advantages 
to be gained from the fact both that the judges are sworn to hear out both sides 
and that a tied vote goes to the defendant (18.6-7). The close connection of 
these two recommended arguments in the Rhetoric to Alexander suggests their 
close connection throughout these sources, namely, that the literary fascina- 
tion with tied votes was really meant to indicate a fundamental ideology of 
fairness in the Athenian courts: the courts considered both sides equally and 
sided, if ever, such as in the rare case of tied votes, with mercy (cvyyvo qr) and 
the defendant. But a tie must have been fairly rare in the classical Athenian 
law courts. The number of judges was counted in multiples of two hundred 
(in private cases, Ath.Po. 53.3) and five hundred (for public cases) and in the 
classical period an extra judge (the magistrate, I believe; cf. Ath.Po. 66.1) was 
added, creating odd numbers, 201, 401, 501, etc., seemingly for the purpose of 
avoiding ties. 

The author points out numerous claimed disadvantages for the defendant, 
all of which are to be remedied, or at least mitigated, by having the defen- 
dant win a tie vote. There have yet to be studies done on the known votes of 
Athenian trials. In modern criminal trials there is an insistence on unanimity 
of the jurors if the defendant is to be convicted. In Athens, there also seems 
often to have been a broad consensus among the judges in many cases. There 
was a penalty against the prosecutors who failed to win twenty percent of 
the votes, something Socrates refers to after hearing the vote that convicted 
him (Apol. 36a): if each of his three prosecutors had got only the third of the 
votes that he ostensibly had won, he would have been penalized for winning 
fewer than twenty percent of the votes. The penalty against such an egre- 
giously unsuccessful prosecutor seems unlikely to have been incurred that 
often; it would otherwise have become quite a discouragement to prosecuting 
cases. Socrates' arithmetic gymnastics seem worthy of the sophists, who likely 


21 Aeschylus, Eumenides 742, 752-53; Euripides, Electra 1265-69, Iphigenia among the 
Taurians 1469-72; Aristophanes, Frogs 684-85. 
22 Antiphon 5.51; Aeschines 3.252. 
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devoted considerable time to teasing out such implications of the judicial sys- 
tem, including the possibility of tied votes. The reference to it in the Rhetoric to 
Alexander seems such an instance. 

It is worthwhile to list the subsections in 29.13, and then discuss each one in 
a bit more detail, saying a few words about 29.15 as well: 


13.951a21-37: defendant unprepared, fearful, in greater danger 
13.951a37—bg: better to release the guilty than condemn the innocent 
13.951b9-19: side with the possessor 

13.951b19—25: unjust conviction may be irremediable 


cae oP 


13.951b25-33: unjust prosecution entails more forethought than many 

prosecutable acts 

f  18.951b33-952a2: we do not punish slaves if we are ambivalent about 
their guilt 

g.  19.952a2-10: unjust prosecution is more often intentional 

h.  13.952a10-16: unjust prosecution is more obvious 

i 15.952b35-953a2: the defendant has had nothing to do with the prosecutor 


a 13.951821-37 
In Athens, legal cases went through several stages before they reached a law 
court (Stcaotyptov) where a tied vote might occur. Many forensic speeches 
describe lengthy series of disagreements and attempts at settlement that 
occurred between the time of the disputed act and the trial. Attempts are 
made at one-on-one settlement. Then a private arbitrator is often sought out, 
and perhaps even engaged. Challenges (mpoxAycetcs) are often made to settle 
the dispute on the basis of a sworn oath or the torture of a slave. At some point, 
the relevant magistrate is visited and a formal charge is made after a ques- 
tion and answer session (&vdxpıcıs) with the magistrate. In many cases a public 
arbitration takes place before a well-seasoned citizen chosen by lot, and only 
if his arbitration decision is rejected does the case finally come to trial. These 
lengthy processes make it highly unlikely that a defendant would not know 
what sorts of arguments the prosecutor was bringing forward at trial. In fact, 
the speeches are highly reliant on evidence such as witness testimony and the 
texts of challenges to oaths and slave torture, and the Athenaion politeia makes 
clear that only those pieces of such evidence could be used at the trial that had 
already been presented before the public arbitrator (53.3). That is, at Athens 
the arguments of both sides are likely to have been fully disclosed to the other 
well before the trial. Our author seems oblivious to this fact. However, this dis- 
closure would seem to make the defendant's unpreparedness highly unlikely. 
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There was, moreover, the procedure of napaypagh, the counter-charge that a 
suit was inadmissible. The result of the mapaypagy was that in some cases the 
defendant even spoke first. 


b 13.951437-b9 

Antiphon 5 is a defendant's speech in a trial resulting from the death of an 
Athenian citizen. But the charge is not homicide but only *wrongdoing" 
(xaxoüpynua), which nevertheless could entail capital punishment at the dis- 
cretion of the court. The speaker invokes several of the arguments that occur 
in this problem, such as that his speaking is inhibited by his being in danger 
(Ant. 5.7). But the possibility of being retried seems to cut both ways for him: 
first he complains that even if acquitted he could be charged again for homi- 
cide (5.16); later he reassures the judges that, if wrongly acquitted, he can still 
be charged again on the right charge, that is, homicide, and warns against them 
making an immediate, irremediable verdict (5.85, 91). 

Ourauthor warns that an incorrect conviction would be somewhat like mis- 
taking a free man for a slave, hardly something that seems irremediable. But 
note that the Old Oligarch makes a similar warning not to punish slaves on the 
street for fear of actually striking an Athenian citizen ([Xen.] Ath. 110). The 
concern about being treated like a slave seems very strong in both contexts. 


c 13.951b9—19 

The modern saying "possession is nine-tenths of the law" is certainly an exag- 
geration, but it seems somewhat echoed in this passage. In a land dispute the 
possessor does normally retain disputed property until a decisive verdict goes 
against him. That seems largely a practical matter, so long as the dispute does 
not drag on unduly. The alternative might involve displacing people twice 
instead of only once. But is it an appropriate analogue to the situation of the 
tied votes? The author says that the possessor should not surrender the prop- 
erty to the accuser “immediately” (c000c), and that seems the key word. The 
property dispute is about timing, not tied votes. 

Nevertheless, at the end of this section the author does seem coinciden- 
tally to hit upon the most correct explanation for why tied votes go to the 
defendant: the lawgiver leaves things as they are when the prosecutor does 
not achieve a superiority of votes. In Athens, a prosecution was somewhat like 
a proposal in the Assembly. In order for a proposal to pass, a majority of the 
citizens who attended the Assembly had to approve the proposal, the essence 
of majoritarian democracy. Likewise, a majority of the judges had to support 
the prosecution proposal. 
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d 13.951b19-25 

This passage echoes some of the sentiments in b above, where the passages 
of Antiphon 5 seem relevant. But this passage raises two additional thoughts: 
first, that someone wrongfully acquitted on a capital charge who does no fur- 
ther wrong does not harm society very much; and second, if he does do further 
wrong he can be punished both on a new charge and on the old. 

Nowhere in book 29 is the issue of pollution (piaca) raised, even where, as 
here with the trial over a capital charge, the suggestion is that the offense might 
have been homicide. In Athens, pollution plays a large role in discussions of 
homicide. The presence of a killer in the city, like the presence of Oedipus in 
Thebes in Sophocles’ play, was thought to do harm even if he never did another 
wrong.?? That would make the possibility that is raised here, of allowing the 
falsely acquitted killer to continue living in the city, create some unease. 


e 13.951025-33 

This section begins with what seems to be a riddle: “is it characteristic of a 
more unjust man to commit injustices for which he is less likely to be charged 
unjustly?” (951a26-27). The author then notes that many injustices are not 
done out of forethought (rpovota), whereas unjust prosecutions stem “for the 
most part” out of forethought. He then imagines a scenario in which equal 
votes are cast both for the proposition that the defendant has committed an 
injustice and for the proposition that the prosecutor has led an unjust pros- 
ecution. Finally, he concludes that because the unjust prosecutor is more base 
than the unjust defendant (presumably because of his more frequent fore- 
thought), the lawgiver gives the victory (in a tied vote) to the defendant. This 
passage displays a fantastic series of feats of mental agility, but they seem quite 
specious. Further reflection on the same issues appears to come in (g) below. 


f 13.951633-952a2 

The author argues that there is hesitancy to punish slaves unless there is 
certainty that they have done wrong. That is not the picture of master-slave 
relations that we get from Aristophanes and the Attic orators, where flogging 
appears frequent and offers to torture slaves for information are common. 
Again, a comparison is made between tied votes and an avoidance of precipi- 
tous judgments (see [c] above). The punishment of the slave should not be 
"immediate" (&000c), but only following further examination. 


23 _ Arnaoutoglou (1993) argues that though pollution is much discussed, it has a minimal 
role in Athenian law per se. Harris (2010), however, argues convincingly for pollution's 
role. 
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g 13.9522-10 

This section appears to follow (e) quite closely, but in clearer language. Here 
the unjust prosecutor is described, in language that is familiar from classical 
forensic oratory, as performing sycophancy (ovxopavtav), that is, malicious 
prosecution. Defendants in the Athenian courts frequently charge their pros- 
ecutors with being sycophants, and Aristophanes has great fun ridiculing them 
as one of the worst aspects of the Athenian democracy.?* 


h 13.952a10—16 

The author argues that because an unjust prosecutor does not escape a defen- 
dant's notice when he prosecutes, the greater obviousness of his prosecution 
makes him more culpable than a prosecuted wrongdoer who might have 
hoped to escape notice. It seems an argument that could easily cut the other 
way: one might argue that the attempt to be secretive was more culpable. At 
any rate, it seems completely unrelated to a tied vote of the jury. 


i 15.952b35-953a2 
The thought sequence in 15 is elusive: 


6 peÜywv und Tod Stwxovtos obliv nenovdev, AAN Ev xoc tools HOTA HON EuEMe 
vindy. 


The defendant has not been affected by the prosecutor, but in an equal 
position with him he was already going to win. 


The implication of ot0£v nenovdev is unclear. The translation “has not been 
affected" is the most straightforward. The second part of the sentence seems, 
however, largely just to echo the problem itself: ¿àv toat yEvavraı ppor tots 
&vxi8lxotc, 6 pevywv vixd (“if the votes are equal for the litigants, the defendant 
wins.") My sense is that the implication of ob@év mémovGev is that the defen- 
dant “has had nothing to do with" the prosecutor, so unless the prosecutor had 
pursued the prosecution—and so put the defendant at a supposed disadvan- 
tage—he would have lost a contest between them. Admittedly, the meaning 
“has had nothing to do with" is not quite supported by Ls] (s.v. n&oyxw 111.4).75 


24 Osborne (1990) and Harvey (1990) carry on an interesting debate about the nature of 
sycophancy. 

25 Cf. also 29.26, where acting with hubris is described as an &vôpwnıwov nddos, which sug- 
gests that n&ðoç and naoxw might be understood actively. 
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Why is the punishment death if someone steals from a bathhouse or a 
palaestra or a market or any such place, but he pays back twice the value 
of the object stolen from a private house? (952a17-20) 


Uniquely within this book, the problem seems clearly traceable back to 
Athenian legislation that is reported by an orator: 


Or suppose someone snatches a cloak, or an oil-flask, or any such trifle, 
from the Lyceum, or the Academy, or Cynosarges,?® or any utensil from 
the gymnasia or the harbors, above the value of ten drachmas, for such 
thefts also Solon enacted death as the penalty. But if a man is convicted 
on a private prosecution for theft, while the normal penalty is double 
reparation, the court is empowered to add to the fine the extra penalty of 
imprisonment for five days and as many nights, so that everyone may see 
the thief in jail. (Dem. 24.114) 


Solon's legislation clearly did not name the Lyceum, the Academy, or 
Cynosarges. They are specific locations whose inclusion increases the vivid- 
ness of Demosthenes' description. But our text names a bathhouse (repeat- 
edly) and palaestra instead of gymnasia and harbors (cf. [f] below).?7 Baths 
and bathing were an overwhelmingly Roman cultural phenomenon, not Greek, 
so the cultural context of our text seems quite different from Demosthenes’. 
As F. Yegül points out, moreover, “petty theft in public baths was a common 
though much despised occurrence" (1994, 34). There seems no suggestion that 
the death penalty was a punishment foreseen for such petty theft, and in fact 
Demosthenes' ten drachmas is hardly petty value for a stolen object. 

We know of legislation against stealing from a temple from Isocrates 20.6 
(cf. Lyc. 1.65-66), which also invoked the death penalty. There the religious 
significance of the theft seems to have created the need for the death penalty, 
despite the sometimes low value of what was stolen. But the variety of places 
mentioned in our text and in Demosthenes, from bathhouse to gymnasia, mar- 
kets, and harbors, seems to preclude any religious association. Demosthenes 
sets the bar at ten drachmas, which seems a sizeable amount to carry if one is 


26 While the Lyceum and Cynosarges were both sites of gymnasia before Aristotle and 
Antisthenes the Cynic became associated with them, the Academy was a sacred grove of 
olive trees dedicated to Athena. 

27 “Harbor” in this sense is really just another marketplace. Cf. LS] s.v. Muhv A.111. 
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off to exercise at the gymnasia. Many things about this problem, and about the 
legislation that Demosthenes ascribes to Solon, defy explanation. 
As in 29.13, multiple explanations are offered in 14: 


952a20-30: private houses can be guarded 

952a30—-952b4: homeowners admit whom they want 

952b4-13: public thieves have no concern for their reputations 
952b13-21: public theft affects the city's reputation 

952b21-26: public theft (of clothing) will inflict the shame of public 
nakedness 


panre 


f. . 952b26-35: many very similar things have been legislated: slandering a 
public official is hubris against the city 


a 952420-30 

Despite what our text says, there was Athenian legislation that allowed that 
if aman discovered a thief in his house at night, he was not liable if the thief 
was killed (Dem. 24.113; cf. 23.60). If the theft was not discovered until later, 
then of course a private suit could be pursued. Our text emphasizes the various 
forms of security offered by a house: its walls, a key, and vigilant servants. But 
it argues that in common areas such as a bathhouse, one had to keep an eye 
on one's belongings oneself. Martial points out, however, the obvious security 
precaution: have a slave guard your toga at the baths (12.70.1-4). This problem 
seems to delve into an area that was not generally regarded as a serious prob- 
lem, even if it was common and annoying. 


b 952a30—952b4 

As we see elsewhere in this book, the author takes an interest in the choices 
made either in mitigating or aggravating responsibility. Here the choice of the 
homeowner to admit the thief is supposed to mitigate the thief's responsibility. 
One can imagine how it might have done the opposite: a homeowner generally 
admits friends, so if that friend steals, he both commits theft and betrays the 
friendship, as in 2 above, where a deposit with a friend that is stolen likewise 
betrays the friendship as well as the financial trust. 


c 952b4-13 

Ifasseemslikelythis problem does owe its origin to the passage in Demosthenes, 
or at any rate to the legislation to which that passage refers, there seems 
another disconnect in this explanation. Here it is assumed that the thief who 
steals in a public place, such as a bathhouse, is immediately apprehended and 
his crime manifest. It is even assumed that the thief does not want to appear 


354 MIRHADY 


honest. Those seem big assumptions. The ease with which theft from a bath- 
house can be accomplished suggests that the thief could often get away with 
it. In the Demosthenes passage, publicity surrounding a theft is not associated 
with the public theft from a gymnasium but with private theft: the thief can be 
put on display for five days to publicize his crime. It seems as if in the retelling 
of the story, the use of publicity as a form of punishment shifted from the pri- 
vate theft to the public theft. 


d 952b13-21 

The text moves from bathhouses to the “most public assemblies and meetings” 
and raises the issue of how “offenses” in those contexts bring shame to a city. 
Petty theft from a bathhouse seems quite far removed. 


e 952b21-26 

Now the text moves back to the contrast between bathhouses and private 
homes and raises the issue of the potential public nakedness of the man whose 
clothing is stolen from a bathhouse. The possibility of borrowing clothing is 
not considered. And the suggestion is clear that causing public nakedness in 
this way is deserving of the death penalty, which hardly seems plausible. 


f 952b26-35 

This passage seems to repeat the point in d above associating stealing from 
bathhouses now with the specific offense of maligning an official. Again, the 
bathhouse has disappeared and in its stead the "harbor" appears, in this sense 
clearly equivalent to an agora. 


13 Pr. 29.16 


This problem may be an echo of 29.14, but it introduces another element in its 
contrast with hubris. In Athens hubris was indeed dealt with through a charge, 
the ypagn Ößpews, that was tıunrös, which meant that after a vote for convic- 
tion there had to be a second vote, to choose between the alternative penalties 
proposed by the prosecutor and defense. But that did not imply, as our author 
suggests, that such a charge was taken less seriously. An act of hubris, like many 
other offenses, might be more or less severe, and so it was up to the judges to 
decide upon the severity of the punishment. 

More interesting is the admission that acting with Aubris is part of the 
human experience, an dvOporrtvov rr&dog, in which all share more or less. That 
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certainly seems an understanding of hubris that goes beyond that of the fourth 
century, where it seems only to apply to forms of egregious behavior. Our text 
then offers the explanation that theft involves a moral choice (npo£Aotro) to 
commit hubris, which suggests that the common human form of hubris may 
also not involve moral choice. The philosophical implications could be very 
interesting. Again it is regrettable that the thinking is not fleshed out. 

The lack of scholarship devoted to the Problems up to now, and to book 29 
in particular, has necessitated a cursory review of the book's possible historical 
background. Despite its literary context among the works of Aristotle and 
his fourth-century BC historical context, its thinking seems to span a wide 
time frame, taking its origins even before Aristotle in sophistic thinking that 
appears similar to that in the forensic speeches of Antiphon, Isocrates, and 
Isaeus. Although it gives precious few clues to its precise time and place of 
composition, its references to bath culture in 29.14 seem well after the time of 
Aristotle and to reflect the influence of Roman culture as well as Greek. 
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CHAPTER 19 


Black Bile as the Cause of Human Accomplishments 
and Behaviors in Pr. 30.1: Is the Concept 
Aristotelian? 


Eckart Schütrumpf 


1 Explanation of the Working of Black Bile 


Pr. 30.1 offers a physiological explanation of the effects of black bile. These 
effects differ vastly depending on its amount or the temperatures it is recep- 
tive of.! The main analytical concept presented here to account for the cause 
of the variety of effects is that of “mixture” (kräsis) which refers exclusively 
to the temperature of black bile.? The most remarkable effect it can have is 
that of producing exceptional men in the areas of philosophy, politics, poetry, 
and the arts: "if men are mixed in a certain way they are exceptional (perittoi)” 
(954b27f.). Pr. 30.1 actually starts with a question that refers to this effect of 
black bile: “Why, as can be shown, are all exceptional men melancholic?" 

This paper attempts to identify more clearly than has been done so far? the 
specific condition of black bile that produces extraordinary men. For this pur- 
pose the argumentative strategy followed in this chapter, which has received 
almost no attention, will be analyzed. Finally I will argue that the author of 
Pr. 304 is at best superficially familiar with Aristotle and that Pr. 30.1 moves 
away from Aristotelian concepts on the formation of character qualities. 

The physiological explanations of the different effects of black bile^ leave 
the impression that the causes for the working of black bile and its results as 
presented here had not been widely accepted. This state of affairs in turn sug- 


1 See Pr. 30.1.954a21 ff. for a description of various stages of emotional changes due to tempera- 
ture of black bile; see 954b2off. on the various stages due to amount of black bile. 

2 953830; b23; b 27; 954a13; a2gf.; a32; a38; b7f.; b25; b28; b33f.; 955a14f.; a34; a36. 

3 Müri (1953); Klibansky et al. (1964); Flashar (1966) and (1975); Tellenbach (1983); Theunissen 
(1996); van der Eijk (1990) and (2005); Centrone (2011). 

4 Thatis: exclusively of black bile; there is no consideration of the relationship of black bile to 
other humors as Klibansky et al. (1964, 29) assume when they mention the case of the *quan- 
titative preponderance of the melancholy humour over the others,’ cf. 30; Flashar (1966, 62, 
67). Ficino had established ratios of humors, see Klibansky et al. (1964, 32 n. 63). 
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gests the need for an extensive use of analogies, “examples” (epi paradeigma- 
tos, 953a33). As part of employing analogies, the author writes in this chapter 
a lot about wine or sex? in order to show that in a similar way or even “for the 
same reason" (953b21) black bile is the cause of so many changes of charac- 
ter or "personality" (éthos).6 A reader who was not a medical expert could be 
assumed to be familiar with the experiences referred to in these analogies so 
that he would accept the new insights about the working of black bile that 
are based on, or illustrated by, these analogies. The author sees and describes 
humans in a great variety of moods and behaviors that are the result of the 
temperature and amount of black bile.” 

The effects of drinking wine are used as an analogy for the working of black 
bile because wine adds from outside heat in a porous stuff which is similar 
to black bile (955a35f.) and has the same effects. Forms of behavior that are 
caused by wine and which are peculiar to melancholic persons are “being 
angry, caring, prone to pity, aggressive" (954a36-39). However, the addition of 
substances to one's body from outside can do more than serve as an analogy for 
the effect of black bile; there are things taken in and digested that can change 
directly the condition of black bile (cf. 955a18—22), e.g. some food which can 
lead to some sort of melancholic sickness (954a26-28). Those who are already 
melancholic are adversely affected by wine whose inherent heat extinguishes 
“the natural heat” of melancholic persons, and this condition can lead to 
suicide (954b36-39). 


5 The analogy with wine: 953a33-954a6. For the universal experience see 955a1 “all are keen 
to drink to the state of inebriation because this sets them into a cheerful mood." At Arist. EN 
745.1154b10ff. the remark about melancholic persons follows one on youth and being drunk; 
inebriation is, however, not used by Aristotle as an analogy to melancholy, contra van der 
Eijk (2005, 157 n. 66). Consumption of wine and becoming amorous are related because wine 
causes this desire: Pr. 30.1. 953b15ff. And for men feeling good or bad after sex is referred to 
the amount of heat and pneuma emitted. Other analogies are water (954a16); stone (a18); 
coal (a19). 

6 953b20-22; 954a28-30: they show a great variety of different attitudes, each according to 
the different mixture; 955a32-35. Müri (1953, 26) suggests “Persönlichkeit” as translation of 
éthos which is correct for permanent character traits, e.g. 954b21, but not for a passing state 
of mind, cf. 953b7. 

7 Theanalogy with wine shows that the bodily constitution of a person determines his or her 
mental state and produces a variety of emotional and mental conditions that might even be 
at odds with one another, cf. van der Eijk (2005, 157f.). For representatives of this medical 
concept in earlier texts and the Hippocratic Corpus see Müri (1953, 27-38). 

8 The same effects can be produced by different causes, cf. 954a37: religious frenzy can be 
caused by a certain mixture of black bile or an illness. 
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Moreover, external situations one finds oneself confronted with can be addi- 
tional factors that contribute to a change in the condition of black bile and 
accordingly in one's mood: the realization of something frightening is said to 
"chance upon" a certain mixture of black bile.? If black bile is cold this tem- 
perature prepared already for a fearful response to alarming news; receiving 
such news only reinforces the inherent prevailing natural tendency: they have 
“a chilling effect”! and turn a person into a coward." However, under different 
circumstances there are positive outcomes of frightening situations possible: 
“When (the mixture of black bile) is hot, fear transposes someone into a mod- 
erate state and leaves him unaffected" (954b14f.). 

At Pr. 30.1 emotions are not always and not necessarily a result of the com- 
bination of external stimuli on the one hand and internal conditions of the 
black bile on the other; this chapter explicitly denies that daily mood swings 
must be a response to external stimuli: ". .. the same is true for daily feelings of 
lack of initiative; because often we are in such a state that we suffer pain but we 
couldn't tell why; at other times we are cheerful, but it is not clear for what rea- 
son" (954b15-18). By reference to temperature-changes of black bile the author 
supplies the scientific explanation of something the persons affected cannot 
explain themselves. By connecting the explanations of so different experi- 
ences as indifference in frightening situations and daily mood swings by the 
words “in a similar way" (954b15) the text indicates the strength of this physi- 
ological method that provides an explanation of such diverse experiences as 
those described here. 


2 Structure of the Treatise and Organization of the Material 


The treatise does not deal in a systematic manner with the conditions of 
black bile. Thus it is in the context of a specific, rather extreme effect of 
hot black bile (madness) that we learn about its location "in close vicinity to 
the seat of the mind" (954a34). And in a different context, when using the 


9 954buf. “if it chances upon (tuchéi) a mixture that is rather cold.” 

10 So as well Pr. 8.20.889a23-25. On the change of temperature (here: warming) caused by 
what one hears: see Hp. Morb. 1.23. 

11 954b10-14: the observation that people shiver when in extreme states of fear is taken as a 
confirmation of the explanation that cold temperature makes men fearful. Cold air makes 
men shiver: Pr. 8.8.877b37— not the cold temperature of black bile. See Flashar (1975, 721 
n. on 954buff.). 

12  Flashar (1966, 64). 

13 Cf. forthe historical context van der Eijk (2005), ch. 4: “The heart, the brain, the blood and 
the pneuma: Hippocrates, Diocles and Aristotle on the location of cognitive processes." 
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analogy with the working of wine, we read: "it is the heat of the region with 
which we think and have expectations that makes us cheerful" (954b38-95521). 
This approach that reveals a fact about black bile, its location, only in the con- 
text of a particular condition leaves it open whether black bile is always located 
close to the mind or only at elevated temperatures so that it could be found in 
men of a different constitution in other places as well,!* in other word: is under 
the described circumstances (elevated temperature) a universally valid condi- 
tion (location of black bile) particularly effective, or could under different, less 
intense circumstances other possibilities for its location be assumed and could 
a different location explain different effects? We do not learn this. Similarly, 
while some remarks suggest that black bile is highly unstable, others indicate 
that a certain condition of black bile is part of an individual's nature; however, 
the text does not explain in which way a more permanent individual constitu- 
tion allows fluctuations. 

In spite of this obvious absence of a systematical treatment of the subjects 
covered one could roughly make out the following structure: 


After the introductory remarks on exceptional men (953a10-32), Pr. 30.1 pro- 
ceeds with an extensive use of analogies with wine and sex in order to explain 
the material substance (pneuma) and working of black bile (953a32-954a11)— 
it is a sign of the lack of systematical treatment that close to the very end of 
the treatise the various conditions of wine or sperm are again referred to.!6 
In the initial section temperature is only marginally referred to.” A clear 
order in the presentation of the arguments that follow this introductory sec- 
tion (954auff.) is difficult to detect. Its flow could be described as meandering 
or could be compared with medical imaging of a highly irregular heartbeat, 
showing both the low and top extremes and the many possibilities in-between. 
If there is any principle in the organization of the arguments then it is that 


14 van der Eijk (2005, 160), referring to Somn. 3.457233. Cf. Pr. 27.4.948a13f. "Heat is located in 
the area of the chest.” Cf. 8.20.889a15-25 where “heat deep within" is contrasted with heat 
in "the places of the surface." 

15 The specific condition of black bile is unstable: 955a29ff. It is part of one's nature: 954a28— 
30. Müri (1953) stresses the fluctuations of behavior. 

16 The objective is here to explain the way one's temperature is affected after having wine or 
sex: men experience suicidal tendencies after wine and feel differently after sex depend- 
ing on whether they are relieved or cool down: 955a11-26. 

17 953b: cold is the condition one starts with when drinking wine; b20-22: for the same 
reason wine and black bile produce a great variety of behaviors since they are determined 
by heat; b28-30. 
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of proceeding by introducing contrasts to whatever has been said!® and 
moving forward by presenting alternatives, often opposites, to the conditions 
just mentioned while always returning to extreme states at both ends of the 
temperature scale.!? The different stages considered in this non-linear manner 
of proceeding that lists alternatives? can be marked by rather monotonous 
repetitions of key phrases.?! 

The intensive states are the focus of this treatise from the beginning where 
the statement that all extraordinary men are melancholic is immediately qual- 
ified by the remark: *and some to such a degree that they were overcome by ill- 
nesses that were caused by black bile" (953a12f.). To these extreme conditions 
the argument returns all the time whereas the less severe states are included to 
show that there exists in ordinary people a weaker form of some of the extreme 
experiences like utter despondency with suicidal tendencies from which only 
"excessively melancholic men" suffer. Thus the extreme states of despondency 
are contrasted with the daily gloominess or dejection that is expressed by 
the same term (athumia).?? The intensive effects of a great amount of black 
bile at very low or hot temperatures are the extreme scenario besides which 
there exist more common and moderate experiences. To such quite common 


18 Cf. 954az (cold), a 24 (very hot); agof. (cold), agif. (very hot), a39 (reduced heat); b24 
(middle), b26 (great amount). 

19  At954azfff. the effects of a large amount of black bile at both very hot and cold tempera- 
tures are described. After discussing a medium temperature and a small amount of black 
bile the text returns at ba5ff. to the description of the effects of a large amount of black 
bile. C£. Müri (1953, 23): “the phenomena are discussed repeatedly" (“Die Phänomene 
werden wiederholt besprochen... .”); Flashar (1966, 64). 

20 One needs to note that the Spartan Lysander is introduced as another example not of 
being extraordinary but of the fact that excessive black bile can cause illnesses (953a19- 
21), and one has to assume what is not expressed that he belonged to the extraordinary 
men; the three philosophers are added “among those of later times" (a26-28) without a 
verb that would indicate whether they were “afflicted in a similar way" (homoiopatheis, 
a26) as those listed before or whether "they were manifestly melancholic" which is the 
overall topic, as is more likely. This incomplete sentence is just one of the many signs of 
the less than perfect reworking of the original by the ancient editor of the Problemata. It 
reveals the argumentative strategy of listing examples in a stereotypical fashion. 

21 Tois men oun 95426; hosois de a28; hosois men a30; hosois de a31; hosois d' a39; b20; hosois 
men oun 95527; hosois de an. 

22  athumiai ischurai 954b31, contrast simple, modest athumiai bis. Differently Theunissen 
(1996, 15): *ein Sammelbecken alltáglicher Indifferenzgefühle" which he contrasts with 
“dusthumia, der depressiven Mifsstimmung," however, athumia can lead to suicide: 95528. 
The areas in which men can be exceptional (953a11) or just above average (954b2-4) are 
the same. 
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occurrences the author refers, however, only incidentally so that the intense 
states remain the center of the scientific interest of this chapter while not los- 
ing sight of the larger spectrum of related, but less extreme experiences. 

After the use of analogies (953a33-954a6), the main part begins (954a11) by 
identifying the topic of the inquiry as it was initially planned,?? namely “that 
the fluid of black bile is mixed already in the nature.”** Except for the intro- 
ductory sentence, in Pr. 303 only in this later passage the subject matter of the 
treatise is explicitly described. This description of the subject matter is broader 
than the question of the introductory sentence and fits the actual treatment of 
the topics found in this chapter better. 

The text identifies here the mixture of black bile that exists immediately in 
one's nature as one “of hot and cold" (954a13, cf. b33)—the aspect that the mix- 
ture is one of temperatures was of very little importance in the introductory 
part.?5 However, when moving from this general principle to the discussion of 
specific conditions two facts need to be noticed which narrow the meaning 
of the terms that had been introduced here. First, for all practical purposes, 
there is never a particular condition described as a mixture of the two tem- 
peratures, “of hot and cold," with various degrees distinguished according to 
the preponderance of the one or the other in the mixture. Furthermore, and as 
consequence of the first approach, a ratio of the mixture is never determined, 
but black bile or its mixture is always described as either (very) cold or (very) 
hot,26 and only once as middle (954b1) or “moderate” (b14)—using the analogy 
employed so often in Pr. 30.1: wine mixed with water would be described not 
from the ratio of the two ingredients but from the result as “strong” or “diluted.”?7 

Related to the last observation and equally important for the understand- 
ing of the concept of black bile is the fact that, after identifying the mixture of 


23 proheilometha, 954a1—for this word used to identify the subject matter of a philosophi- 
cal treatise, cf. Arist. Pol. 2.1.1260b27 prohairoumetha. 
24 The three elements of the reference at 954a11-13 to the introductory section are “melan- 


nu 


cholic”, “nature” (953a15; a32) and “mixture” (a30). Given this connection to the beginning 
of the chapter, it is irrelevant that 954a13 “ties in with” 953b22 (van der Eijk 2005, 158). 

25 See above n. 17 for the rare exceptions. 

26 Black bile or its mixture is cold: 954a21; a31; is “very cold": 955a31; “when the mixture is 
rather (mällon) cold", 954bu; b33f.; 955a13; “fear cools down", 954b13; “men are cold, old 
age is cooling down’, 955a17f.; “men are hot” 955a17; black bile or its mixture is “rather 
(mállon) hot", 954b14; 95515; is excessively hot: 954424; a32; “natural heat" 954b39; “exces- 
sive heat", 954439; 955a26. It is not completely correct when van der Eijk (2005, 158) writes: 
“Those in whom cold predominates. ..,” referring to 954a30 where the text reads: "Those 
in whom cold is present (enhuparchei). . . ." 

27 “Mixture” ultimately indicates a state in which one temperature dominates. 
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hot and cold as the general principle that accounts for the different effects of 
black bile, in the discussion of specific conditions the focus is on the extreme 
forms of temperature.?8 This approach makes sense since the description of 
extreme situations can make the explanation of any issue clearer. Thus, when 
Plato in Republic sets out to develop his view of justice Glaucon suggests that 
one contrasts the most just and the most unjust man and goes then to extreme 
justice and injustice?? in order to gain clarity over the issue that is being inves- 
tigated. Apart from the fact that such a method of explaining a topic in its 
extreme form is a convincing strategy for any argument, at Pr. 30.1 the focus 
on the extreme conditions of black bile might be due to the fact that the cause 
for the existence of exceptional men was to be given. 

The first conditions to be discussed after the general principle of mixture 
had been stated are, as was pointed out, the effects of a large amount of black 
bile?? both at very low and hot temperatures; the effects are of a mental or 
emotional nature and include severe bodily ills like the breaking up of ulcers 
(954a21-26)—in mentioning this effect the text picks up the discussion from 
the beginning of the treatise where this effect had been mentioned twice as 
connected with the melancholic state of exceptional men (953218; a20). These 
excessively severe results are in turn contrasted with conditions under which 
one temperature leans towards the middle (954a39f; bigf.). This moderate 
stage is the foil?! for yet another account of effects a very large amount of black 
bile (b25ff.) can produce: men who possess it are “excessively melancholic.” 
However, if they possess it “in a certain mixture" they are exceptional (b27f.). 
Here the condition of extraordinary men which this treatise wanted to explain 


28 See above p. 361f. After 954213: (nature) “is a mixture of hot and cold" (thermou gar kai psu- 
chrou krásis estin) follows at a14 "for this reason black bile can become both very hot and 
very cold" (kai thermotaton kai psuchrotaton). Cf. 955a31f.: “it becomes very cold and hot." 

29 3606, cf. 361a4f. eschaté adikia; d2 eis to eschaton eléluthotes, ho men dikaiosunés, ho de 
adikias. 

30 I understand, with Hett (1936), van der Eijk (2005, 158 n. 69) and (2005, 159): “excess 
of black bile,” ean huperballéi (954a22f.) to refer to the amount of black bile which is 
assumed at a21 as cold and a24 as hot; agif. explicitly combines a large amount with 
these temperatures (less clear Flashar's [1975] translation of a22: *wenn sie im Kórper das 
richtige Maß überschreitet”). This meaning should then be assumed as well at 955a38f. 
to huperbolén echein. 

31 The non-linear structure (see above p. 359ff. with n. 18) that lists alternative possibilities 
belies van der Eijk's view (1990, 60) that there is an “eingeschobener Exkurs” (2005, 159: 
"digression") before 954b26; the remark on exceptional men (b25-28) does not follow up 
on a39-b4 and identify ex post that earlier form of difference or distinction (a39-b4) as 
that of exceptional men, see below p. 365. 
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is addressed for the first time after the introductory section, however we do 
not learn more than the sheer fact that such men are exceptional —however, 
which is this “certain mixture"? In this particular state the person affected is 
on a slippery slope because, if neglected, this condition leads, depending on 
the temperature, to very serious forms of mental, emotional or bodily illness 
(b28ff.)—these results are not the modest forms of gloom everyone experi- 
ences at times (b16) but they are such a severe disorder that men commit 
suicide (b31, cf. 955a4ff.). 

The organization of thought of the chapter could be explained from this 
focus on extreme conditions which are, however, occasionally put into the 
wider context of the experiences and behaviors of more ordinary people and 
thus cover in a quite comprehensive manner most of the other possibilities of 
emotional or mental states caused by black bile. Yet in its meandering course 
the main direction of the argument pursued is that of excessive conditions. 
The structure in the whole chapter could be described in the following way:?? 


A. Introduction: the melancholic nature of extraordinary men 
I. The condition of exceptional men (953a10-32) 


B. General principles of the matter and working of black bile 
II. Use of analogies to explain the material condition of black bile 
(953a32-954a11) 


C. Specific conditions of black bile 

111. First description of the serious effects of a great amount of black bile 
at extreme temperatures (954a11-26) 
IV. Mild impact of food on behaviors (954a26—28) 

V. Serious effect of the mixture of black bile that resides in one's nature: it 
changes behaviors in a rather extreme way (954428-39) 
v1. Reduction of extreme heat to a middle value is cause of better than 
average qualities; daily experiences of mood swings in most people 
with moderate conditions of black bile (954a39-b20; b23-25) 

vita. Extreme effects of a great amount of black bile at extreme tempera- 
tures (954b20f.; basf.) 

vitb. In a certain mixture it produces exceptional men (954b26-28) 

viic. If neglected, melancholic diseases can result both from very hot and 
very cold temperatures (954b28-955436) 


32 Indentation to the right indicates the middle or weaker condition of black bile. 
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VIII. Possibility of a well-tempered and appropriate condition of the 
unstable black bile that exists in an excessive amount and produces 
extraordinary men (955a36—40) 


An understanding of the rationale behind the structure of the text can help 
to identify clearer the context of the statements on exceptional men and 
the condition of this particular type of melancholic persons. In section C, 
the account is dominated by the description of extreme conditions (111; v; 
vita; VIIC). The state of the middle (v1, 954a39ff.) is only briefly introduced 
as a variant of, or an alternative to, the extreme conditions: an extreme tem- 
perature has been reduced to a middle. However, the middle or mean is not 
the beacon, it is not the norm after which the other possibilities are judged.?? 
The middle is a slump in intensity compared with the previously described 
extreme conditions, a weaker state than the excess. While it is a state whose 
outcome (accomplishments in the arts, etc.) one could judge favorably this is 
not expressly stated—this particular outcome is simply observed.?* However, 
the concept of a middle, a mean, is not the point of reference for this sec- 
tion vi—the only one where metrion and meson occur at all55—and the many 
attitudes discussed here are not grouped around a middle as a kind of corner- 
stone. The nature of the subject discussed excludes such an option. Drinking of 
wine that serves as an analogy to the working of black bile starts with the first 
sip and can end with alcohol poisoning, and Pr. 30.1 lists the effects wine has at 
progressive stages of getting drunk and describes the changes in one's behav- 
ior that occur (953a38f.). There is no point marked in this development which 
would represent the moment when pleasant and stimulating effects?6—the 
“middle’—turn into embarrassing or harmful experiences and can be even 
deadly (954b36ff.). The concept of a middle is absent in the analogy of wine 


33 Contra Klibansky et al. (1964, 33f.): "Then, too, there is the notion of the ‘mean’ (neoörns) 
which determines the ideal melancholic in the same way as it determines the ideal men- 
tal and physical performance in the genuine Aristotelian writings" Leaving aside the 
mean (stressed as well ibid. p. 40), “the ideal mental and physical performance” is not 
accomplished in Aristotle's ethics through black bile. 

34 Itis remarkable how non-judgmental, non-evaluative this treatise is throughout (except 
once outside of the topic: masturbation of boys “due to lack of self-control’, 953b37); 
it limits itself to a description but withholds judgment, in a way Aristotle does not 
(cf. EN 2.5.1106b22: the mean (meson) is the best, ariston), the only exception being 
Pr. 30.1.955a36f.: the anomaly can be well mixed (eukraton) in a somehow good state 
(eu echein). 

35 meson 954b1; mesos b24; metrion 954b14. 

36 Cf. 953baoff;; Arist. Pol. 8.5.1339a17-20. 
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employed here; its effects are presented rather on a sliding scale of ever 
increasing negative results. 

In the presentation of the effects of black bile the argument develops some- 
how differently?? because alternative conditions, most of the time the oppo- 
sites of hot and cold, are contrasted. In the first more extensive and specific 
treatment at 954auff. the contrast of the effects of cold and hot respectively 
is dealt with twice (a21-26; a30—39). The following stage is characterized by a 
modification of the extreme hot temperature in such a way that it moves to a 
middle value. This stage is, however, not introduced as producing qualities of 
the middle between two extremes but it is a—we might say: desirable—less 
radical variant to the effect of the previously mentioned exceeding heat (see 
above p. 0); all we learn is that this middle temperature produces qualities that 
don't show the extreme effects of that heat. 

954b21ff. deserves a closer look. Here, differences in the shape of a face are 
introduced in order to illustrate a specific condition of black bile. Shapes that 
are beautiful, ugly, or without outstanding features (méthen echontes peritton) 
are mentioned, and here the qualification "these are middle in their nature" 
(mesoi tén phusin) is added—this addition seems to refer only to the last men- 
tioned characteristic “without distinctive" or “without outstanding (peritton) 
features.”38 If this is correct then the “middle” would not be a pretty face (as 
in a similar analogy Aristotle assumes),?? and conversely the pretty is not the 
middle between two forms of ugly but the beautiful is in the same way as the 
ugly a rather extreme deviation of what is middle, of something nondescript— 
this is clearly not the Aristotelian concept of middle (meson ).^? In the applica- 
tion of this analogy to black bile those ^who share in this mixture to a small 
degree" are characterized as “middle” (954b24f.). “Middle” refers here only to 
average men who lack what would be in the analogy used beautiful or ugly 
features of a face. In the context of this explanation *middle" is removed com- 
pletely from anything distinguished. The possibility that an attitude is both 
a mean between extremes and top in terms of quality as Aristotle assumes it 


37 Another difference is noted by Müri (1953, 23): in the advanced stages of drunkenness 
after excessive excitement the intoxicated person crashes and ends up in stupor whereas 
in the description of the effects of black bile this is a separate development, caused by 
cold temperature. 

38 Cf. Flashar (1975, 254) who places “das aber sind die durchschnittlichen Naturen” in 
brackets. 

39 Pol. 5.9.1309b23-29. 

40  EN2.5.1106b22: the mean (meson) is the best (ariston); giving in to emotions too much or 
too little is not “well,” (ew): b18-21. 
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for the megalopsuchos at EN 4.7.1123b13 is not seen in Pr. 30.1. The sequence of 
arguments confirms this: It is at this juncture that the text turns to the issue 
that was raised at the beginning of the chapter: with these just described aver- 
age persons are contrasted" those who possess a great amount (of black bile): 
they are "exceedingly melancholic" and ^when mixed in a certain way they are 
exceptional" (perittoi). Clearly the specific mixture of excellent men is not one 
of the middle as referred to in the preceding sentence, namely as falling short 
of exceptional qualities whichever way. 


3 Pr. 30.1 and Aristotle 


Whereas for Aristotle the middle, the mean, lies between the extremes 
of excess (huperbolé) or deficiency (elleipsis),42 Pr. 30.1 knows only excess 
(huperbol£),*? which is never paired with the extreme at the other end of the 
spectrum, deficiency (elleipsis). This is obvious in the last sentence of Pr. 30.1 
(955238) where only excess is mentioned. The term deficiency (elleipsis) itself, 
or any verb derived from it, is not used in Pr. 30.1.4 This is a necessary conse- 
quence of the basic assumptions the author of Pr. 30.1 makes: the two ingredi- 
ents of the mixture, hot and cold, are considered to be separate. The mixture is 
assumed to add e.g. both boiling water and ice into a pot. The element that is in 
the more elevated or extreme state prevails, and this condition determines the 
working of black bile—that the other one is weak and therefore without effect 
does not need to be stated. On this assumption chilling down is not described 
as reduction of heat (which it is of course) but as a strong and overpowering 
presence of cold, and it is the presence of any of the two elements of the mix- 
ture in a strong form that ultimately counts. Returning to the example of mix- 
ing hot water with ice: both the amount of each and the temperature decide 
on the temperature of the final mix, and this could turn out to be any degree 
imaginable. This variety of possibilities explains the wide range of mental and 
psychological states described in Pr. 30.1 (see below p. 379). 

By contrast, in Aristotle one quality allows different conditions, one ata time, 
between the extremes of either very deficient or overly strong, which are both 
perceived to be bad alternatives, and this concept explains the arrangement of 


41 954basff. hoi de pléthous scil. metechontes. 

42 EN 2.5.1106a28f. and passim. 

43 . 955a26;ag9,cf.the verb huperballein 954423. 

44  Pr.30.1does not assume in an Aristotelian way two extremes of the mean, only excess and 
a small amount (954b19; b24), not deficiency. 
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the conditions in the three categories-pattern as the two opposite alternatives 
of excess (huperbolé) or deficiency (elleipsis) and between them the middle. 
The situation is completely different and more complicated in Pr. 30.1 where 
each of the two qualities, hot and cold, could be weak or strong, and its condi- 
tion is compared in its respective strength with that of the other, and here only 
the stronger one matters. In this set up a middle or mean is not an alternative 
that recommends itself as an option as it is the case in the Aristotelian assump- 
tion of the extremes of excess (huperbolé) and deficiency (elleipsis) which asks 
for a middle ground. In Pr. 30.1 excess is not presented as a deviation from the 
middle. Having no exceptional (peritton) features in one's face is the middle, 
andin the same way men with a small share in the mixture of black bile are still 
“middle” 954b23-26— this is not the Aristotelian middle which represents the 
best state (see above p. 366f.)—but cannot be mediocrity. 

Another concept cannot be used for the explanation of the working of 
black bile, that of a balance. There is in the temperatures of black bile not 
one state determined as a balanced mixture of the two—an assumption that 
underlies many modern explanations of the extraordinary quality of some 
men. Excessively severe results caused by a large amount of black bile under 
extreme temperatures are contrasted with conditions that lean towards the 
middle temperature (954a39f.), but here not a balanced state of the two tem- 
peratures is reached but the warm mixture is brought to a moderate (metrion), 
temperate state (bi4f.); people thus affected can be above average (b2-4) or 
share the common experiences? of daily mood swings (a39-b25). This descrip- 
tion leads to yet another account of effects a very large amount of black bile 
(b25ff.) can produce: men who possess it are “excessively melancholic.’ 

One cannot find in Pr. 303 the conceptual framework of a mean that con- 
trols Aristotle's ethical and political philosophy. Making the middle the center 
of the argument of Pr. 30.1 (cf. n. 33) misconstrues completely the organization 
of the thoughts developed here, it ignores the focus of the investigation, the 
logical relationship of the stages distinguished here, and the concepts actually 
used. These fundamental differences exclude Aristotle as author of Pr. 30.1.46 


45 “We are often in a condition...,” 954b16f.; “... happens to all; in all is something of this 
potential mixed,” bıgf. 

46 . Tellenbach (1983, 8-11) names Aristotle as author of Pr. 30.1. Contra van der Eijk (2005, 
155): Aristotle is not the author. It is not the subject of this paper to determine whether 
Theophrastus was the author of this chapter. This was the position of Müri (1953, 21) and 
Regenbogen (1940, 1402f.), differently van der Eijk (2005, 167 n. 91): Theophrastus is not 
the author. 
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van der Eijk 2005, 155, addresses the relationship between Aristotle and 
Pr. 30.1 from the angle of “assessing the Aristotelian character of the theory,” 


)» 


that is “the theory on melancholy and ‘genius’” in Pr. 30.1. "What matters is to 
define the relationship between the theory elaborated in Pr. 30.1 and Aristotle's 
own views on melancholy more precisely, and to examine any possible reasons 
for ruling out Aristotle's views as a source for the selection made by the author 
of the Problemata." In what follows, van der Eijk focuses on the argument that 
what Aristotle wrote about melancholics can be either found in Pr. 30.1 or rec- 
onciled with the views expressed there. However, this focus seems too nar- 
row, and what is missing in this strategy is a complementary approach as we 
just undertook it, that is of examining whether the specifics of the working 
of black bile and the theoretical framework in which this is presented can be 
reconciled with Aristotle's views on the causes of human behavior, and it will 
be this strategy I will pursue here. This is particularly appropriate since there is 
enough overlap between issues discussed in various contexts in Aristotle and 
in Pr. 30.1 respectively. 

van der Eijk*” suggests that the psycho-physical and moral features Aristotle 
associates with a melancholic person easily fit into the theory of Pr. 30.1 (160). 
He assumes that the author of Pr. 30.1 is well informed about Aristotle’s con- 
cept on melancholy and “seems to make an effort” to “take it into account 
wherever possible" (160f.). He disagrees with scholars who argued that the 
views expressed in Pr. 30.1 could not be reconciled with those in Aristotle’s 
authentic work. van der Eijk rejects the argument that Aristotle associates only 
negative qualities with being melancholic^$ which “would be irreconcilable 
with the characterization of melancholics as 'extraordinary' (perittoi)" (161). 
van der Eijk points out that Pr. 30.1 shares with Aristotle the negative assess- 
ment of the effects of being melancholic whereas there the condition of being 
extraordinary (perittos) is the "exception rather than the rule" (161). This condi- 
tion “was apparently a negligible factor and as such played no part in Aristotle's 
theory of virtue..." (162). This is to say: Aristotle focused on “ordinary men," 
not the "extraordinary" The consideration of exceptional men is considered as 
pretty irrelevant in Pr. 30.1 itself and used there only “as a starting point for a 
discussion on the instability (anómalia) of the melancholic nature rather than 
for any other purpose" (162). van der Eijk makes his case by offering an assess- 
ment of the focus of Pr. 30.1, and in this assessment the condition of extraordi- 
nary men was not central to its argument. If there is in this respect a difference 


47 Section 6 of van der Eijk (2005), 160—67, is entitled "The Aristotelian character of the 
theory in the Problemata." 
48 This point has then been made again by Centrone (2011, 334). 
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between Aristotle and the author of Pr. 30.1 it does not permit the conclusion 
that his concept and the views expressed in Pr. 30.1 are irreconcilable. 

While I agree that the explanation of the exceptional quality of very few 
men, the perittoi, appears disproportionately brief in this study of Pr. 30.1 com- 
pared with the account of various effects of black bile, one needs to acknowl- 
edge that all the other effects of black bile receive only the shortest treatment 
in quick succession, while to none of the many effects of black bile is as much 
attention given as to that of producing extraordinary men at the beginning 
(953a10-32). Furthermore, in our analysis of Pr. 30.1 the focus is there on the 
extremes or at least the qualities that prevail, they are not "negligible" or 
nothing more than the "starting point for a discussion." 

Turning “to the question about where to place the melancholic peritton 
in Aristotle's theory of virtue" van der Eijk admits that we lack in Aristotle 
"explicit statements on the subject" (164). However, Aristotle does not omit in his 
"theory of virtue" extraordinary qualities. One instance is magnificence (mega- 
loprepeia, EN 4.4.1122a18ff.) which differs from simple liberality (eleutheriotés, 
4.1.119b22ff.) and another even more noteworthy example is his megalop- 
suchos (EN 4.7, cf. 122a34ff.) whose quality is the “crown of the virtues" (1124a1). 
Aristotle includes among the subjects of his investigation types of character 
which are rarely found, however, none of the extraordinary types of men he 
deals with owes his exceptional quality to the specific condition of black bile. 

Moreover Pr. 30.1 does not discuss melancholic perittoi—or any other con- 
dition caused by black bile—with regard to virtue, it refers rather to excel- 
lence in the areas of politics, philosophy, poetry, and the arts (953a20-30; 
954b3) and deals more with exceptional accomplishments than ethical quali- 
ties like virtue—the term areté is never used; and since in Pr. 30.1 among 
the exceptional men those active in politics are listed, one could refer for a 
counterpart in Aristotle to a man of rare superiority like “a god among men" 
(Pol. 3.13. 1284a3ff.). He might be a theoretical construct, but Aristotle does not 
explain that he would become a reality if only he were a melancholic of a cer- 
tain type. A reality was Pericles who is mentioned at EN 6.5.1140b7-1 for his 
excellence in phronésis which, however, is not presented as the result of his 
black bile. Aristotle obviously would not have subscribed to the idea that all 
extraordinary men were melancholics. 

In order to establish a link with between Aristotle and Pr. 30.1, van der Eijk 
(2005, 164) refers to the principle “of the éthopoion of the phusis" which is cor- 
rect for Pr. 30.1,* but not for Aristotle's Nicomachean Ethics where nature is 
no more than the basis on which habituation is built. Nature is not a sufficient 


49  955332-34, cf. ethos 953a35; b22; 954a27; a29; b21. 
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condition to form qualities of character that go beyond those of animals or 
children (6.13.1144b4ff.); only through habituation do men receive perfection 
in their character (éthos, 2.1.1103a18-26). In Pr. 30.1 the instability of éthos is a 
result of the change of temperatures of black bile (954bof. *at one time cold, at 
another hot"), and this concept is not that of Aristotle for whom éthos is gener- 
ally a stable hexis.5° 

There is one context in Aristotle in which éthos can be the mood or behav- 
ior of a short period of time, and here I find similarities with Pr. 30.1. It seems 
not to have been recognized that the expression found at Pr. 301 "to become 
of every quality in one's character" (ta éthé gignontai pantodapoi, 954a29), 
and “men are of a certain quality in their character" (poioi tines eisi ta éthé, 
954b21) has its exact equivalent in Aristotle, Pol. 8.5.1340a7: “we become men 
of a certain quality in our character” (poioi tines ta éthé gignometha). The way 
this change in one's éthos takes place is described in both texts with the same 
words, regardless of whether the change is caused from outside, by music, as 
in Aristotle, or from within, by black bile, as in Pr. 30.1; and in both texts these 
changes can be quite extreme, leading to enthusiastic behavior (Pol. 8.7.1342a7; 
Pr. 303.954a36). Furthermore, both texts share the larger picture of an assess- 
ment of all men with regard to the qualities envisioned: all men possess them, 
some to a smaller degree, others stronger (Pol. 8.7.1342a4-—6; a13; Pr. 30.1.954b18— 
21). However, in Aristotle these remarks are only the first step towards proving 
the human potential for acquiring a certain lasting quality through habitua- 
tion, that is here by exposure to music of a certain kind (Pol. 8.51340a14ff.). 
His concept of habituation is based on the fact that changes of one's éthos 
can be accomplished, in Politics at a very young age through music, and such 
an additional and necessary personal effort to develop a permanent attitude 
beyond the temporary change of one's éthos is missing in Pr. 30.1. Ethopoios 
in Pr. 30.1 does not contain the notion of creating a permanent character trait 
as in Aristotle, it is a result of one's nature, that is, one's natural condition of 
black bile. 

van der Eijk (2005, 164f.) tries to salvage the Aristotelian character of the 
role of “nature” in Pr. 30.1 by referring to the “special predisposition,” euphuia, 
which exists in Aristotle's Poetics as a quality that has not been formed by 
habituation or teaching, e.g. as the natural ability to produce good metaphors 
(22.1459a5-7).°! While such a disposition is mentioned in Pr. 30.1 as a result of 


50 Cf. Schiitrumpf (1970, 2-22). 

51 This is based on the ability to recognize similarities. Centrone (2011 339) considers cor- 
rectly the reference to this ability as insufficient to establish a link between a melancholic 
condition and the requirements for philosophy in Aristotle. 
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a great amount of black bile at high temperature (954a31f.), no “connection 
that enables the melancholic peritton in the areas of philosophy, politics and 
poetry" with euphuia is established there.5? The condition of black bile creates 
among other qualities euphuia—this condition is mentioned together with 
being manic (manikos) and lusting for sex (erótikos)—however, this is not the 
underlying quality for the accomplishments in the arts. When Aristotle men- 
tions in another passage in Poetics (17.1455a32f.) that poetry is produced by a 
gifted man (euphuous), and he adds as alternative “orë? one in a manic state” 
(manikou), he obviously means with gifted not someone who writes in an agi- 
tated state, and this is the exact opposite of the statement in Pr. 30.1. 

Furthermore being euphués is for Aristotle in no way a result of a condition 
of black bile whereas in Pr. 30.1 black bile is the one and only cause of accom- 
plishments and behaviors. van der Eijk (2005, 166), downplays this fact when 
he calls it "the physiological aspect to people's mental processes and ethical 
behaviours,” considered “frequently in the Problemata" (166). Physiology is 
not "frequently" considered, it is the only force used to explain the variety of 
behaviors and attitudes. 

Returning to the question of whether the author of Pr. 30.1 followed 
Aristotelian ethical concepts: There is very little common ground since 
Aristotle in the Nicomachean Ethics is uniquely interested in the formation of 
stable qualities through habituation whereas Pr. 30.1 deals either with tempo- 
rary moods or with more permanent conditions, and in both cases exclusively 
through the working of black bile. In Aristotle black bile is not mentioned as an 
additional factor that complements his explanation of qualities one acquires 
through habituation or learning, and vice versa Pr. 30.1 does not recognize that 
the conditions and behaviors he deals with have origins other than the specific 
nature of the individual mixture of black bile as Aristotle insisted on. In Pr. 30.1 
the recurring theme is the mutability of black bile which, as we learn, is not 
in a stable condition, and, correspondingly, men's behavior is not assumed as 
static but subjected to changes. This proneness to change, to mood swings, the 
impermanence of emotional states, the risk of deterioration unless one *pays 
attention" (954b28) that are assumed here contrast with the concept of the 
Aristotelian ethical theory which focuses on developing a stable hexis which 


52 Contra van der Eijk (2005, 165), from where the quote is taken. 

53 Taran & Gutas (2012, 193) print u&MAov Y pavıxoð (“rather than in a manic state") which the 
Greek source of the Syriac translation “clearly had" (Gutas 4oof.), a reading Taran (274f.) 
defends. (I owe these references to R. Mayhew). However, would Aristotle have bothered 
to explain manikos by ekstatikos if this option was all but dismissed by him? 
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is praiseworthy (1.13.1103a9), a firm attitude towards emotions (2.5.1106b16ff.) 
which is the prerequisite for actions to be considered as just or moderate.°* 

According to Pr. 301, our emotions are not formed through habituation 
under education but are a product of a specific, at times momentary physical 
condition that is controlled by the amount and temperature of black bile. "This 
condition causes a remarkable difference in the face of dangers so that many 
men at certain times act in inconsistent ways under fear®>... they differ from 
who they are. Just as the mixture of black bile is responsible for changing men 
when they are sick so it is in itself vacillating; for at times, like water, it is cold, 
at other times warm" (954b4-10). 

While one cannot establish a connection between the enterprise of 
Aristotle’s teaching on the shaping of character through habituation in 
Nicomachean Ethics and Pr. 30.1 one might consider whether Aristotle's con- 
cept of emotions developed in Rhet. 2 does not show more common fea- 
tures with Pr. 30.1. In Aristotle's Rhetoric some emotions, as those referred to 
in Pr. 30.1, are described as a response or reaction towards perceptions?® of 
things that are pleasant or threatening, based on an imagination (phantasia) of 
future developments that affect in one way or another one's well-being, social 
standing, etc.?? The explanation of fear in Aristotle's Rhet. 2.5 which uses these 
concepts has no counterpart in Pr. 30.1. There no perception of something that 
could affect a person's well-being triggers off emotions—no cognitive element 
in the arousal of emotions is recognized here. Just the opposite, this individual 
might not understand the cause for his mood (954b16-20), there is no fright- 
ening experience of which he has formed an impression. In other cases when 
terrifying news hit a person they affect directly the specific mixture of black 
bile and turn the person affected into a coward (954b10-14) without being pro- 
cessed by the mind first. This treatise knows of "the location where reasoning 
is located” (954a34f.), and the way it is affected by the temperature of black bile 
accounts for manic or enthusiastic conditions (see above p. 360). Aristotle's 
concept of perception as a capacity of the soul (EN 6.2.1139a18) is ignored—or 
abandoned—in favor of an exclusively physiological explanation. 


54 E.g. EN2.3.1105a30: actions qualify as just or moderate if the person who acts does so from 
a certain quality among which Aristotle mentions: "if he acts in a stable and unchanging 
condition" (bebaiös kai ametakinétos echon). 

55  At954b6, instead of èv toi pößoıs read [u]&v tots poßoıs—there is no dé to answer piv. For 
Ev pößoıs cf. EN 3.11.1117a18; MM 1.20.1190b14, see Flashar (1975, 721 n. on b6). 

56 See Fortenbaugh (2002, 17f.). 

57 Cf. 2.5.1382a21ff. on fear; 1383a17 on self-assertion; 6.1384a22 on shame; 8.1385b13 on pity. 
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The description in Pr. 30.1 of the response to frightening experiences as 
being determined entirely by the condition of black bile contains a dimen- 
sion which is absent in Aristotle's explanation of the development of emo- 
tional states: There is no room for ethics in the approach of Pr. 30.1. While the 
author of Pr. 301 pays attention to the different ways of dealing with dangers 
(eis tous kindunous, 954b4) he mentions only the effect that men become cow- 
ards. There are conditions which make them insensitive to fear and produce 
a middle attitude; however, this is not called courage—the term andreia is 
never used. Aristotle on the other hand describes one form of courage, that of 
citizens, as the firmness to withstand dangers (EN 3.11.1116a17-19). The author 
of Pr. 301 might well be aware that one cannot call the calmness in the face of 
dangers caused by black bile “courage,” and this he shares with Aristotle who in 
the Nicomachean Ethics never associates black bile with a virtue but mentions it 
only in the context of lack of self-control (7.8.1150b25, 11.115219, a27f., 15.1154b11). 

On the topic under consideration Aristotle and the author of Pr. 30.1 are 
worlds apart. When Aristotle lists at EN 3.11 (1116a16ff.) five forms of courage 
he does not include the case that in fearful situations a rather hot black bile is 
cooled off to amiddle amount—a state which would result in courageous behav- 
ior—as the author of Pr. 30.1 does (954b14f.). The “middle” of Pr. 30.1 is not the 
result of having assumed a certain attitude through habituation as in Aristotle 
(EN 2.1.103a17ff.) but is the result of the interaction between a given temper- 
ature of black bile and temperature-changing experiences a person is going 
through. Here we find éthos (954b21, see above p. 358 with n. 6; 37of. with n. 49), 
however, without reference to areté or kakia while these two are in Aristotle 
the quality of the éthos.5? 

Aristotle's view that ethical virtues are firm attitudes towards emotions 
(2.4.1105b25-28) is based on a psychology in which an irrational “part of the 
soul" is subdivided. One of these parts listens to reason (113.1102b13ff.). This 
“part” of the soul can be formed by habituation (2.3.1105a28ff.).59 "Soul" is 
never mentioned in Pr. 30.1. This physiological explanation is of a very differ- 
ent form than that found in Aristotle, who defined enthusiasm as *an emotion 
of the éthos of the soul” (Pol. 7.5.1340a11f.). If one wants to find any influence 
of Aristotle at all then it would be the adoption of the terms that indicate a 
specific condition (hexis, diathesis), but while they refer in Aristotle to the 
soul and determine the actions a man of this kind performs,9? they are used in 


58 EN 311b6; 4.13.127a16; 10.8.178a16f. et passim; Poet. 21448a2f; Pol. 5.11.1315b9; 
Rhet. 1.2.1356a23; 2.13.1390a17; 3.12.1414a22. 

59 Cf. 6.2.1139a1ff.: ethical aretai are the virtues of the alogon. 

60  hexis: EN 1.8.1098b33: 13.1103a9. diathesis: EN 2.8.1108b11-16; b30. 
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Pr. 30.1 for the condition of the black bile®!—again in the context of the effects 
it has on human behaviors. 

Correct was Theunissen (1996, 5) who described the position of the author 
of Pr. 304 as “Physikalismus.’6* Physicalism removes human responsibility, so 
much so that according to the author of Pr. 301 one does not know what is 
going on with one's humors (954b15-18), let alone that one can control black 
bile or is responsible for it—except that one could avoid certain food (954a26f.) 
or seek medical treatment (954b28). Men are the target, are objects or victims 
of forces that are endowed with power, and the language reflects this condi- 
tion: "depressions take hold of them" (95526); “old age takes away heat" (a10). 
This is a form of depersonalization. The option of EN 7.11.1152a27 according to 
which the form of lack of self-control which men with a melancholic condition 
possess is easier to heal than another form in which men make a decision but 
are too weak to carry it through is missing in Pr. 30.1. The treatment envisioned 
there is not ethical but focuses on black bile itself (954b2ff.), it is medical. 

Can the views of Aristotle and Pr. 30.1 be reconciled? Not in my opinion 
since both Aristotle and Pr. 30.1 offer an explanation of their position that is 
complete in itself and excludes the explanation the other proposes: neither 
does Aristotle indicate, or allow, that black bile could be more than a very lim- 
ited factor that affects man's behavior,® nor does Pr. 30.1 indicate that acquired 
attitudes play any role and could act as a counterbalance against the physi- 
ological impact of black bile. 

Aristotle himself distinguishes in De anima 13.403a29ff. the approach a dia- 
lectician and a scientist working in physics choose and illustrates the differ- 
ence with the respective understanding of anger: for the former it is the desire 
to retaliate by inflicting pain, for the latter the boiling of the blood around 
the heart and of heat. The physicist provides the matter, the dialectician the 
form and principle. According to the distinction made in De anima 1a, the 
approach in Pr. 30.1 is that of a physicist, that in Aristotle's Nicomachean Ethics 
and Rhetoric of the dialectician. 

This Aristotelian distinction can be used in order to answer the other ques- 
tion: was Aristotle the source for the author of Pr. 30.1? While it is possible 
that he knew Aristotle's few comments about melancholics I see no way that 
the specific assumptions about the working of black bile found in Pr. 30.1 are 
developed out of, or were inspired by, the few remarks about melancholics we 


61 954bs;b 27 (hexis), 955238 (diathesis). 

62 Itis, however, lopsided to consider this position as “antiplatonisch”; in its rejection of the 
possibility of training and education, it is as well anti-Aristotelian and anti-Sophistic. 

63 See above p. 374 about lack of self-control. 
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find in Aristotle. Much closer to the description of the effects of the different 
conditions of black bile found in Pr. 30.1 comes at PA 2.4.650b27 where very 
much the same changes in behavior are described as in Pr. 30.1, with the focus 
on fear and cowardice; however, in PA 2.4 they are the result of the thickness or 
watered down quality of blood, not of black bile! 

However, there are in the larger scheme of things commonalities that unite 
Aristotle and Pr. 30.1 and separate them from a way of thinking that still can 
be found in the fourth century B.c. We see Aristotle sharing with the author 
of Pr. 30.1 the approach of moving away from any sort of religious explanation 
by focusing on nature.®* Were other intellectuals of the fourth century aware 
that such a move should be made, did anyone articulate it? I think so: we find a 
similar approach in Dicaearchus 56A sect. 3 (Fortenbaugh-Schütrumpf).95 

Dicaearchus, a student of Aristotle and a generation younger than his 
teacher, describes in his Life of Greece the life under Cronus, that is the golden 
age, adding respectfully some doubt about whether it actually ever existed and 
was not called so without foundation, and therefore in his description he pro- 
ceeds by "leaving out what was too much of the sort of a myth" and promises to 
"trace it back to natural condition based on reason." We find here Dicaearchus 
using aspects of mythology, but stripping them of their mythological features 
by identifying through rational criticism the cause of the quality of this so- 
called life under Cronus.96 The same happens in Pr. 30.1: There is still the suf- 
fering of heroes (953a14ff.), the frenzy and ecstasy of the poets, but it is not sent 
by the gods but is reinterpreted as part of the physical make up of an individual. 
What was called in the past *a sacred disease" is now explained as the result 
of one's “nature” (953a14-16). By this change not the Muses or gods, but poets, 
get credit for what they did, at least generally.” Under this new way of seeing 
things, poets did no longer have to start their works with prayers to the Muses 
asking for inspiration because the Muses are not the source of their poetic pro- 
ductivity, a poetic talent is not a divine inspiration as still Plato (Leges 3.682a; 
7.8nc8ff., cf. Ion 534b3ff.) had maintained, and a poet is more than a medium. 


64 Cf. van der Eijk (2005, 56f.). 

65  Dicaearchus 56A sect.3 (from Porphyry) tò d€ Alav uudıxöv apevtac elc TO dik toô Aóyov 
guaıxov avayeıv, cf. Schütrumpf (2001, 261 with n. 25; 275). 

66  Dicaearchus explained the bliss of the golden age by one trait of these people, namely 
that they did not kill: they did not kill animals and as vegetarians they enjoyed the long 
life mentioned in the myth, and they did not kill other men and that accounted for the 
eternal peace of that age. 

67 One might dispute whether such praise is deserved in the case of those poets who as a 
result of their medical condition were out of their normal self. 
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Nature and frenzy without influence of the divine as we find it in Pr. 30.1 
was already an Aristotelian concept as the Poetics shows (17.1455a30-34),6® 
and it seems more than a coincidence that there is in Aristotle an example of 
the scientific analysis of nature in terms of temperature: at Rhet. 2.12 we read: 
"Young men like people who are drunk from wine have elevated temperature 
from their nature" (1389a18)—it is nature that causes the temperature of young 
men to rise, as that of old men is low, which explains their cowardly behavior 
and negativity (Rhet. 2.13.1389b29, cf. Pr. 30.1.954b12.). It is not only the Rhetoric 
which refers to temperature as an explanation of the condition of age groups, 
we find the same in Pol. 7.17.1336a20 where the recommendation to get chil- 
dren used from early on to enduring cold temperatures is justified by the fact 
that their body-temperature is warm9?—however, not because of a condition 
of black bile! 

Specific topics remained of interest over time like the source of poetic 
inspiration or the assumption of different body-temperatures in different age 
groups, and certain observations remained the same; however, their explana- 
tions changed, if there were any given at all. 

At the beginning of this paper the role of analogies for the explanation of 
the working of black bile and the important part of the effects of wine in these 
analogies was emphasized.” The author of Pr. 30.1 was not the first to observe 
them. Before him quite a lot of attention to the effects of drinking wine was 
given by Plato in Leges: he describes the various emotional effects drinking 
has: it intensifies emotions like pleasures, pain, anger, and erotic desires but 
weakens perceptions, opinions, reasoning (1.645d-e). He outlines several 
stages of feelings as they develop and succeed one another during drinking: 
from being good-humored over becoming hopeful to boldness in words and 
deeds.” He mentions (2.672d4) a widely shared view which claims that wine is 
given as a punishment to men so that they fall into madness, and Plato himself 


68 The last sentence in Butcher's translation is: “Hence poetry implies either a happy gift of 
nature (euphuous) or a strain of madness (manikou). In the one case a man can take the 
mold of any character; in the other, he is lifted out of his proper self"— "lifted out of his 
proper self" misses the severe emotional state of being ecstatic (ekstatikoi). See above 
n. 53. 

69 Inthe Politics, Aristotle does not refer to the different temperatures of male and female to 
explain the gender of the newborn as in De generatione animalium, cf. Schütrumpf (2005, 
519 D. 41, 27) on 7.16.1335a13. 

70 See W.W. Fortenbaugh's paper, in this collection: ch. 6, “On Problemata 3: Wine-Drinking 
and Drunkenness.” 

71  Leges1i649a; for hopes; cf. Pr. 30.1.953b3. At Leges 2.671b3—5; c5 Plato adds shamelessness 
as another result of drunkenness. 
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expresses later the opinion that wine makes unstable and mad (6.775c7). These 
are just observations without any claim of explaining why the body reacts in 
the way Pr. 30.1 described very much the same symptoms. Only once Plato 
rises above description when he states that to give wine to the young means 
to channel fire to fire, given their manic disposition (emmanés hexis, 2.6662). 
Here he reveals a view about the temperature of young people, as we found it 
in Aristotle Rhet. 2.12 and in Pr. 30.1. When Plato in the same context at Leges 
2.666a-b contrasts the frenzy of youth with the depression in old age, similar 
to Pr. 30.1.955a3—5, one might here as well assume that Plato finds in old people 
a decreased temperature although he does not say this in this context; how- 
ever, at Leges 6.761c he orders the young to establish gymnasia for themselves 
and “warm senior baths for senior citizens" —their generally low temperature 
recommends warm baths. 

Plato knows of the hot temperature of the young as does Aristotle in 
Rhet. 2.12. While it is not spelled out in Plato, Leges 2 and Aristotle, Rhet. 2.12 
which part of the body is actually hot or what causes the heat? the author of 
Pr. 30.1 is very specific by identifying this as black bile and giving its location 
in the body, and this is clearly a new scientific dimension over and above the 
account of Plato and Aristotle. 

Rhet. 2.12 and Pr. 303 share the approach of providing observations about 
specific forms of behavior, specifically about deviations from the norm caused 
by bodily conditions which are nature's way of acting. However, at Rhet. 2.13, 
in the chapter about old men whose behavior is traced back to their cold tem- 
perature, we learn that negative experiences in their lives, the beatings they 
suffered and the disappointments they experienced, are additional influences 
that explain the specific &thos of old men whereas at Pr. 30.1 such consider- 
ations are completely missing. This means, hot and cold are for Aristotle in 
Rhet. 2.13 less exclusively the influences that make men act or behave in a cer- 
tain way. They are rather in a basic sense natural as the temperature decides 
whether an embryo in its early stage when it is still undifferentiated in its sex 
will turn out male or female.7? We are here in the field of genetics referring to 
the fundamental distinction of gender. However, for the formation of human 
qualities other factors than those that are responsible for nutrition and growth 
are responsible.7* The part of the soul that listens to reason has to be formed in 
order to produce the character a man should have, and Aristotle believes that 


72 Inthe same way, at Pol. 7.17.1336a20 heat is assigned to children without mentioning black 
bile. 

73 Seeaboven. 69. 

74 See EN 1131102a33ff. 
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human nature allows for this additional method of influencing one's personal- 
ity whereas the author of Pr. 30.1 in his mono-causal approach only knows the 
working of black bile. 

The limitation of the single cause explanation of man's behavior in Pr. 30.1 
is made up for by the description of a great variety of human moods, behaviors 
and activities not only by themselves but in their relationship to one another. 
I do not know a single continuous text in Plato or Aristotle that deals with 
temporary moods to the extent Pr. 30.1 does. Klibansky et al. (1964, 33) wrote 
that Pr. 30.1 “has seldom been equaled and still more rarely surpassed in psy- 
chological subtlety.” 
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CHAPTER 20 


Homo numerans, venerans, or imitans? 
Human and Animal Cognition in Problemata 30.6 


Jason G. Rheins 


TEPLEPAÖNG výp- xpatet 

SE unyavais c&ypavAou 

8npóc dpecatPata, Ancradyever 0' 

inrov dypdetat dupi Adgov Coyà 

OUpEldy T’ dxEHTA Tabpov. 
SOPHOCLES, Antigone 348-52 


1 Preliminary Points 


14 Problemata 30.6 
It is a hard thing for a person to be under the shadow of melancholy; being a 
npößAnua overshadowed by On Melancholy (= Pr. 30.1) is not much fun either. 
Odd, short, and far less pellucid than its sister problems on human and ani- 
mal psychology (30.3 and 12), and less obviously philosophically enticing than 
many of its fellow problems from Book 30, Pr. 30.6 has languished in even 
greater obscurity, both relative and absolute, than its siblings. But this is nota 
just fate. This fascinating passage condenses a wealth of intellectual-historical 
background and a host of challenging interpretive problems into only a few 
short lines. Above all though, it provides us with a window—a small and rather 
opaque window, admittedly—into the state of the question of animal (ir)ratio- 
nality in the Lyceum in the late 4th or early 3rd centuries. 

The main question or problem of 30.6 is why man ought to be obeyed 
(metotéov) more than other animals, and three possible answers are advanced: 


Ata ti dvOpcot meto céov LaMOV Y) Mw Cow; nötepov, o rep IMdrwv NeoxAet 
amexptvato, tt Apıdueiv uövov emlotatat TAV GOX«ov Cow; Y) Ott Beodg vopiet 


^u 


póvoy; Y) OTL piuyTixwTaTov, LavOdverv yap Sbvaraı Sic o0 xo 
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Why is it that man is to be obeyed rather than! another animal? Is it, 
as Plato answered Neocles, that he alone of the animals knows how to 
count? Or that only he believes in the gods? Or that he is the most imita- 
tive (for this is why he is able to learn)? 


We have four questions in this passage, with short glosses on the second and 
fourth questions. The first question—"why is it that man is to obeyed rather 
than another animal?"—is the actual npößAnua, and I will refer to it as “our 
problem 30.6,” or simply “the problem. It is an explanandum taken 
for fact but in want of an explanation or cause. 

The three subsequent questions are possible explanatia for the problem- 
atic phenomenon, phrased in the “is it that...?" form, which is a very typi- 
cal way of introducing putative answers throughout the Problemata? The 
three subsequent questions will be referred to as Option A, B, and C, respec- 
tively? Options A and C both have glosses: damep MAdtwv NeoxXei Anexpivaro 
and pavOdvew yap Sbvarraı die tobto, respectively. The most natural reading of 
the passage (endorsed herein) is that Option C is the preferred answer of the 
author. However, this reading is not strictly necessary; e.g. the case for read- 
ing Option C as the author's choice or preference would be stronger if it had 
particles such as diga or &pa ov. Nonetheless, there are two important reasons 
for taking C to be the option preferred: first, only it receives a gloss that elabo- 
rates on it or explains its suitability as an explanation. Option A has a gloss, “as 
Plato answered Neocles,” but this is anecdotal rather than evidential. Second, 
it is the most Peripatetic of the answers, alluding directly to a passage from 
Aristotle's Poetics. 


nu 


problem, 


1.2 Problems with Our Problem 

As many previous commentators have noticed, problem 30.6 is a rather odd 
question.* Compare it to the similar but more intuitively formulated 30.3: Aià 
tt x&v Gov 6 dvOpomoc Ppovinwtatov; (“Why is man the most intelligent of the 
animals?") That question is straightforward. The second thing to notice is that 
it is unusual for a npóßànpa to be this short when it introduces rival expla- 
nations. Even when there are only two competing, putative explanantia, it is 


1 g&XXov!j can mean “more than" or “rather than.” On my preference for the latter, see n. 13. 

2 When multiple competing explanations are offered following “nétepov... ott,” either “y ötv” or 
“n dıörl” are the typical ways of introducing the succeeding putative answers. 

3 The ideas in Options A, B, and C will be referred to as the Homo numerans, Homo venerans, 
and Homo imitans view, respectively. 

4 Barthélemy-Saint Hilaire (1891, 2:22). 
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typical for both to receive at the very least a few words of explication or justi- 
fication; it is even less common for there to be no elaboration when there are 
more than two possible explanations. 

Furthermore, the options are themselves surprising. They are eclectic or 
ecumenical. The first two, as we will see, represent Pythagorean-Platonic and 
Socratic-Platonic perspectives on human (cognitive) uniqueness, while only 
the third is distinctively Peripatetic. They are unusual in other ways. Consider 
the provisional explanantia of 30.3: TIorepov ott uinpoxepaAwrarov xatà A óyov 
Tod ccporcoc; H STL AvmudAwg Edcrytotov; (“Is it because he has the smallest head 
in proportion to the body, or because [it] is irregularly the least?")5 While it 
would be rather pat to say that the reason that man is ppoviuwtarog is Ppövnars, 
we still might have expected an answer in terms of the possession of certain 
cognitive capacities—an answer that was more diadextiwög and less quaucóc, 
as it were.9 But these answers are not really surprising given that the prepon- 
derance of the tentative explanations in the Problemata are material and/or 
formal in a physiological sense, rather than teleological and/or formal in a 
psychological sense." Thus problem 30.6 is unusual in considering three non- 
physiological, non-material ottto, which are also not obviously teleological.? 
Two related questions about problem 30.6 that we will have to confront are: 


i What can be discerned from the unusual choice of answers? 
ii What is the significance and intent behind the problem's curious 
formulation? 


To these we can add the difficult question of possible authorship and date of 
composition that is unavoidable for the motley Problemata: 


ii. (Can we determine) when or by whom this problem was written? 


5 Itis uncertain from the text whether the subject that is “irregularly least” is the head or the 
human body. And to preserve its opacity, I have rendered éAdyiotov as the ambiguous “least,” 
rather than "smallest." 

6 DA 403a29-b2. For various reasons given by Aristotle for man being “ppoviuwtarog,’ see 883.2, 
5.1-2 below. 

7 Mayhew (2011, 1: xxii—xxiii), however, notes that teleological explanations are sometimes 
found for biological problems, e.g. 4.15 or 10.19. 

8 Admittedly, Book 30 as a whole is unusual in this respect. Only a few of its questions receive 
material, physiological explanations: 30.1 on melancholy, 30.14 on dreams, and the aforemen- 
tioned 30.3. 
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We will return to these general interpretive questions in the final section of 
this essay. 


1.3 Existing Commentary on 30.6 
The points or questions raised regarding 30.6 by the few Problemata commen- 
taries can be divided roughly into two kinds: textual issues and source issues, 
with the second textual issue and the first source issue being thoroughly inter- 
twined. The textual issues are: (1) Whether to supplement line 956a1, to spec- 
ify a subject for metctéov.9 (2) Whether NeoxAei might be a misremembered or 
corrupted reference to KAeıvig, the Cretan interlocutor in Plato's Laws and the 
Ps.-Platonic Epinomis.!° 

Regarding the issue of the sources, the following passages are often cited as 
possible sources or extant developments of the three options: 


A.  Forthe first view (Homo numerans), it is usually indicated that we have 
no idea who the Neocles mentioned in 956a12 is.! It was, however, a 
fairly common Athenian name—the name of Epicurus' father, in fact.!? 
However, Epinomis 976e ff. is always recommended for consideration, 
either as a potential source or at least an exemplar of this view. Hence 
the suggestion above that KXewia may have been intended. Sometimes in 
this connection Top. 6.5.142b25-27 is also mentioned, where Aristotle ref- 
erences, with little admiration, a definition of man as “what understands 
how to count" (tò émtotd&pevov apıdueiv). 

B. The second view (Homo venerans) is the one that is least often associ- 
ated with any specific source(s), although Flashar (1962, 723) references a 
related claim at Cael. 1.3.270b5-9. 

C. For the third view (Homo imitans), Poetics 1.4.1448b4-9 is given as the 
locus classicus for this Peripateticism. 


9 Richards (1915, 150). 

10 _ Barthelemy-Saint Hilaire (1891, 2:22), Flashar (1962, 723), Louis (1994, 3:38 n. 59). 

11 Barthélemy-Saint Hilaire (1891, 2:22), Flashar (1962, 723), and Louis (1994, 3:38 n. 59). 

12 . Flashar (1962, 723). Epicurus’ father, Neocles, of the deme Gargettos, was part of the 
third wave of the Athenian cleruchy sent to Samos in 352/1 (D.L. 10.1, Strabo 14.1.18), 
so it is not impossible that the Neocles mentioned in Pr. 30.6 was in fact the father of 
Epicurus. However, it is improbable. Neocles was a fairly common Athenian name (e.g. 
Themistocles' father Ath.Po. 23.3.3; Paus. 8.52.2, Hdt. 7.143). Secondly, this is a case where 
an argument e silentio is unusually strong. The critics of Epicurus took great pleasure 
in putting the lie to Epicurus' exaggerated claims of philosophical autodidacticism and 
complete originality. If Neocles had been a figure familiar to Plato's academy, and not just 
a Ypopiuuorco8t8dtoxoXoc, Epicurus’ numerous defamers would likely have seized upon it. 
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This essay addresses these points in turn before returning in $6 to the general 
interpretive questions enumerated above (i-iii). $2 provides an answer to the 
first textual issue and introduces the second. $3 addresses the source issues 
for Option A and then offers an answer to the second textual issue. $4 identi- 
fies and explicates several exemplars and possible sources of the Homo vener- 
ans view. $5 considers both Poet. 1.4.1448b4-9 and a number of passages from 
Aristotle's biological and psychological writings that are relevant sources for 
Peripatetic views about imitation and learning in animals and humans. 


2 Text of the Question 


2.1 Subject in 956an 

There are no significant manuscript differences for the problem that sets off 
this discussion: Ai& ti avOpwnw neiotéov u&Xov Y, Mw Cow; However, it has 
been suggested that a subject ought to be supplied to it, as who ought to obey 
humans rather than animals is otherwise ambiguous. Richards argued that 
since the idea of humans obeying animals at all (much less over and above 
other humans) was too absurd, the question must have meant animals (1915, 
150). He therefore proposed adding tà (wa after neıoteov. It is true that hardly 
any Greek would take the idea of obeying animals very seriously. 

That supplement to the text could be rather interesting, if it meant that 
the question was focusing on why animals ought to obey humans rather than 
other members of their own species. One might have presumed that a puppy 
would sooner learn from or show obedience to, say, its mother or another adult 
dog, but one might then observe that all the dogs eventually fall into line with 
their human master. But the possible answers do not seem to address this par- 
ticular puzzle in any significant respect. They can explain to us why humans 
have more to teach or command animals (as well as other humans) and why 
the animal ought to listen to a human sooner than another animal. One might 
well find the idea asking why an animal ought to obey A rather than B, as if it 
had a choice in the matter, to itself be absurd. 

Thus Mayhew notes (2011, 2:300 n. 47), in contradistinction to Richards’ 
argument, that "The subject is not stated, and one naturally takes it to refer to 
humans: Why should one obey humans more than any other kind of animal?" 
Yet Richards' initial point about the absurdity of asking why humans do not lis- 
ten to other animals is also a good one; if that possibility were being seriously 
entertained then at least one of the possible answers would have to be that 
man alone can speak or can make the most articulate sounds (and thus give 
instruction!). So, it does not make very good sense to assume that the subject 
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is either strictly animals or humans. Mayhew ultimately chooses to translate 
the question as "Why should the human be obeyed more than another ani- 
mal?” and I think that this corresponds to the best approach: to understand 
this as an impersonal use of the verbal adjective and to refrain from adding 
anything unnecessarily to the manuscript texts. Whoever the subject might 
be, he, she, or it ought to obey humans rather than (or more than) any other 
species of animals.!? 


2.2 Emending NeoxAst? 

Once one recognizes that in the Epinomis there is considerable development 
of the Homo numerans view, a rather ingenious proposal becomes possible: 
one can emend the name of the otherwise completely unidentifiable “Neocles” 
to “Clinias.” However, this textual emendation can have no more merit than the 
assumption that the source for Option A is, in fact, the Epinomis. So we first 
will have to discuss option A and its possible sources. 


3 Option A: Homo numerans 


34 Intellectual Background: Pythagoreans and Plato 

The first possible reason why humans ought to be obeyed more than other ani- 
mals is that only humans can count (dàpiOpetv). This is claimed to be an answer 
that Plato once gave in response to a certain Neocles. We do not know who this 
Neocles is, and there is no record of an early member of the Academy of that 
name. In order to properly evaluate the suggested emendation of “Clinias” for 
“Neocles,” and the significance of Option A more generally, we should consider 
its intellectual background. 

As Sorabji points out in his seminal study of the ancient philosophical 
debates concerning human and animal minds, arguments over the distinctness 
of humans from other animals (and the ethical implications thereof) primar- 
ily turned on whether or not animals possess some type of reason or rational 
faculty and, relatedly, whether or not humans and animals share souls through 


13 The possibility of “rather than" for u&Mov ý was suggested to me by Robert Mayhew. 
I believe it is the preferable translation for two reasons: (1) One might think it strange to 
be persuaded or commanded by animals to any degree. (2) "More than" might be taken 
to beg the question against the first two options, since they are traits that are either pos- 
sessed or not, while imitativeness varies in degrees. 


HUMAN AND ANIMAL COGNITION IN PROBLEMATA 30.6 387 


transmigration.!^ The Stoics and most Peripatetics denied reason to the other 
animals. It was primarily Platonists who defended the rationality or at least 
partial rationality of animals. Evidence of numerous subordinate, cognitive 
and practical capacities or their absence was adduced as a means of estab- 
lishing animals’ (ir)rationality. Such powers included: speech; expressions of 
friendship or loyalty, courage, justice and other excellences of character; mem- 
ory and experience-based learning; discrimination between beneficial and 
harmful objects; foresight or inference; the ability to build nests, hives, webs 
and the like; and numerous other features.6 Amongst these debated features 
were the capacities that we find in Options A, B, and C respectively: to count, to 
recognize the gods, and to imitate (and thereby receive instruction). 

The first of these, the ability to count, is linked to Plato in our passage. 
Plato does not explicitly claim that only man can count, but it is reasonable to 
infer that he would agree to such. Because it is the immortal part of the soul, 
Plato's theory of reincarnation requires him to posit nous in animals, albeit in 
a severely deformed state." Nevertheless, he identified reason as a cognitive 
faculty which adult humans possess (to varying degrees), but which animals 
and children lack.!? Furthermore, Plato granted special importance to the abil- 
ity to count amongst human cognitive capacities; the fundamentality of the 


14 Sorabji (1993, 7-16, 78-93). The presence or absence of voüc was used by the Greeks to 
differentiate between man and beast long before the concept's development and refine- 
ment through philosophy. See Hom. Od. 10.239-40: oi 8& cvàv èv Éyov nepadds pwvýv TE 
piyag TE | xoi 8époc, aÙtàp voüc Åv Eumedos oc tò mápoc nep. However, speech or knowl- 
edge of various crafts were at first more typical differentiae. E.g. Od. 5.334 & 6.125. See 
Baldry (1965, 15). Another early distinction (relevant to Option B) was that humans have 
laws and justice but beasts (and the brutish Cyclops) do not, e.g. Hes. Op. 276-80. Reason 
would become the focal point of these debates, but speech remained a close second. Cf. 
X. Oec. 13.9; Cyr. 8.2.4 (slaves like beasts lacking reason), and Isoc. Antid. 253-57, 293-94, 
Panath. 163. See Baldry (1965, 64 & 68-69). 

15 Sorabji (1993, 7-8, 78, 103) also identifies the Pythagoreans in this camp. However, this 
may be inaccurate (infra n. 26). The Pythagoreans practiced vegetarianism and other 
forms of ethical recognition for animals primarily on the basis of their theory of the 
transmigration of souls, which no one doubts, given Xenophanes 11B7 DK. It is a matter 
of debate whether, additionally, the pain felt by animals was a relevant consideration for 
the early Pythagoreans; Sorabji doubts this (208—209), while Huffman thinks it plausible 
(2009, 42-43). 

16  Sorablji (1993, 90-91). 

17 Tim. 41c6-d3, 42b3-d2, 43c4 ff., 69c5 ff., g1d6 ff., 92c1-3 

18 Rep. 4.441a5-b3, Laws 12.963e3-8. The same example is used to show the difference 
between the spirited and reasoning parts of the soul in the first instance and between the 
virtues of courage and wisdom or practical reason in the second. 
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knowledge of numbers in relation to other bodies of knowledge is discussed at 
length in several dialogues.!? 

Plato's development of this theme, especially in the Philebus, points to 
even earlier origins of the view. Therein, the idea is first presented in terms 
of introducing limits to bring unity and then finite divisions to what is oth- 
erwise unlimited phenomena (16d4-e4). Later it becomes clear that above 
all it is numbers that serve as these limits (25du-e2, 55e1 ff.). The method of 
introducing limit (by collection and division) was allegedly a gift to mankind 
from "Prometheus" (16c5-7); and the initial example of this method's success- 
ful deployment is the development of letters by the god or godlike man whom 
the Egyptians know as "Theuth.?? However, from Plato's Academy onward the 
Greek culture-hero most associated with great mathematical discovery was 
Pythagoras, who is recognized as the intended reference of this “Prometheus.”?! 

It is not surprising that Plato would give this view of the cognitive power 
of applying limits by way of numbers a Pythagorean face.?? In his Hepi xöouov, 
Philolaus argued that the world must contain both limiters (nepaivovra) and 
things without limit (&neıpa).?? Nothing could be known if everything were 
to be unlimited: dpyav oVdE tò yvwooupevov éccetrot návtwv Artelpwv edvtwv.24 
This is because things are known and understood through number. Thus 
things lacking in number (i.e. limit) would be unknowable. Kai navra ya pàv 
TA yırywaröpeva pi&uóv Éyovtv ob yàp étiv «olóv» TE obdév ote vonOHpev ote 
YvocOfjuev vev Tovtw.?5 If the Pythagoreans attributed to animals the kind of 


19  Phlb. 55e2 ff; Laws 5.737e7-738a2, 746e6-747b6; 7.817e5; 12.967d7-968a4; cf. 
Rep. 530e5-531c4. Number's ability to let us go beyond mere misleading and inexact per- 
ception, however, can be found even in early dialogues, e.g. Prot. 356d4 ff. where the art of 
measurement is our salvation. 

20  Phlb. ı8b6-d2. In the Phaedrus, Socrates reports that Theuth was also credited with the 
invention of numbers and the mathematical sciences (calculation, geometry, astron- 
omy) in addition to letters (274c7-d2). Cf. the role of “Thoth” in Aristoxenus fr. 24, infra. 
Phdr. 275b3-c4 suggests that Plato doubts the historicity of the Egyptian stories he has 
Socrates recount, but that he believes them to contain a core of truth. 

21 Cf. Rep. 7.530d6-e3, where the Pythagoreans are credited with finding a kinship between 
harmonics and astronomy. This kinship, Socrates explains, is seen through mathemati- 
cal astronomy and mathematical harmonics, not their empirical, sensuous analogs 
(531b7-d4). 

22 This “Pythagorean” face is based on the Pythagoreanism of the paðnypatxoi of the fifth 
century, as against that of the dxovonarıxoi or its initial character in the mid-sixth century. 

23 . 44B2DK = Stob. 1.21.7a. 

24 44B3 DK = lamb. in Nic. 7.24-25. 

25 44B4 DK = Stob. 127.7b. 
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intellect necessary for enumeration, then they could have believed animals 
capable of knowledge and/or reasoning. However, despite the kinship that 
they recognized between humans and beasts, it is unlikely that fifth century 
Pythagoreans such as Philolaus posited reason to beasts.?® 

Some caution is necessary in evaluating pre-Aristotelian positions on the 
question of animal rationality in general, because of the frequent blurring of 
lines between different kinds of cognitive faculties. As Aristotle himself com- 
plains, many Presocratic philosophers lumped oaio®yoıs together with dtavota or 
voc, or conflated voüc with puyy.?’ A similar point is also applicable to Plato's 
epistemic category of “opinion” (óta). Because they all have sensible objects, 
Plato's concept of opinion confounds perception with perceptual judgments 
or perception-based beliefs even though the latter involve the use of concepts 
and discursive thought while the former do not. 

Perception (which all animals possess) and imagination (which some do) 
are not the same as opinion. According to Aristotle and Theophrastus, opinion 
implies imagination, but the converse is not true.?? This is why, in his mature 
thought, Plato could think that animals literally could be brave though not 
rational, since bravery is the preservation of true opinion in the face of the 
fearful by the spirited part of the soul.?? Aristotle, however, will only grant that 
some animals have the "natural virtue" of courage. This is related and analo- 
gous to but not the same as the actual virtue of courage, which requires practi- 
cal reason (ppövnaıs).?0 


26 Contrary to Sorabji's claim (1993, 78), the Pythagoreans probably did not attribute intellect 
to animals. See Huffman (2009: 41-42, 42 n. 59). Similarly, consider Alcmeon 14A5 DK. 

27 | DA12.404325-29, b1-6, 3.3.427a20. That all animate beings have intellect: see Anaxagoras 
59Bn, 12 DK, especially xai doa ye puyiyy £yet xal xà peičw xal và EAdoow, TAVTWv voüc xporcet. 
According to him man exceeds and masters the animals by gureipioı dé xol yhyy: xat 
coplaı xoi texvmı Alternatively, man is most intelligent, not because of intellect, but 
because of his hand (A102 = PA 4.10.687a8-12). This view, Aristotle argues, is backwards 
(687a1 f£): Human hands are the natural instruments which human intelligence can put 
to best advantage. Cf. DA 3.8.432a1-2 and Pr. 30.5.955b22-956a10. 

28 DA 3.3.427b7 f£, 428a20-22. There, Aristotle is explicit that while other animals have 
imagination, none have opinions. Theophrastus 301A.225.40-226.43 FHS&G. However, 
Aristotle does admit that the imagination is difficult to fully distinguish from the other 
faculties and is especially puzzling when we consider the separability of certain parts of 
the soul (DA 3.9.432b1 ff.). 

29 Rep. 4.430b2-5. See n. 18 supra. Laws 12.967d7-968aq4 is explicit that animals can possess 
courage and moderation, but not wisdom. 

30  Infran.36. Cf. the case of the lion HA 8(9).44.629bsff. 
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3.2 Intellectual Background: Aristotle and the Lyceum 

Whether or not animals possess reason and excellences of habit seem to have 
been topics examined and debated by the members of the early Lyceum. 
Aristotle denied that animals possess any sort of rational soul. He is quite 
explicit that they lack understanding (emiomyn), thinking (Stavota), intel- 
lect (voög/voeiv), reason (ppövnoıs), opinion (86&x) or conviction (rlorıs).3! 
Practically, animals are motivated by appetite, desire, or even spirit, but not 
reason(ing).?? 

Aristotelianism does preserve resources for many cognitive capacities for 
animals in the absence of reason: All animals possess perceptive souls and thus 
locomotion, desire, and sense perception of various kinds (but always includ- 
ing touch). Additionally, some animals possess imagination, memory (and 
with it perception of time), some can learn and teach, and a few even achieve 
a small degree of “experience” (&yuretpío).3? Consequently, many commenta- 
tors have detected a tension in Aristotle's thought about animal cognition and 
behavior. In books 7(8) and 8(9) of the Historia animalium, where Aristotle 
describes the "characters" and behaviors of animals, he seems to go further 
in what he posits to them.?* He speaks of animals that appear to have virtues 


31 DA 3.3.4275 7—9,13-15, 428a20-25, 429a6-8, and 3.11.434a10—12; Mem. 1.450a15-17. 

32 DA 310.433a1132, 3.11.434a5-7. Cf. Pr. 30.12.956b35-36. Pr. 3012 begins with a question 
about akrasia—"Why is it man, especially, who reasons one way and acts another?"—and 
ends with the statement that “man lives by intellect for the most part, while beasts do 
so by desire, spirit, and appetite." This is noteworthy because the corresponding state- 
ment at DA 3.10.433a11-12 follows on the heels of a discussion of how theoretical reason 
and knowledge is related to motivation and akrasia. The analysis in Pr. 30.12 has some 
differences, since it begins by explaining that ¿nıothun concerns its subject and its oppo- 
site and that voög is of many things, but desire is for only one. The problem is possibly 
drawing on DA 3.10.433b5-12, which is similar but not identical. The difference is that in 
the De anima, the explanation for opposed desires (in humans) is that possessing mul- 
tiple faculties gives humans differing and potentially opposed sources of desire, while in 
Pr. 30.12 it is that the human faculties or forms of knowledge have multiple objects (even 
opposites), while desire has only one. 

33 DA 3.3.428a8-11, 24-25. Mem. 1.449b28-30, Metaph A3.980a27—b27. How far these can be 
taken with respect to what they afford animals is a matter of debate. One recent account 
salient to this discussion that argues that imagination and experience make animals 
cognitively continuous with us is Osborne (2007, 85-94). 

34 Following Balme (1991, 56), I refer to books of the Historia animalium by the original 
manuscript order. Given parenthetically are the books as they are enumerated in most 
editions since Theodore of Gaza moved book 9 to after 6. 
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of habit or intellect.?° They have “natural virtues,” as it were.?6 Moreover, the 
development of these character or “proto-character” traits varies with the intel- 
ligence of the animal's species or even sex (HA 8(9).1.608a26 ff.). Attachment 
to and parental care for their young, for instance is a habit expressed by the 
more intelligent (gpoviuwrtepov) animals (GA 3.2.753a7—15). However, Aristotle's 
official line in the Historia animalium is clear: while some traits differ between 
animals (including man) by degrees, some apparently common traits are only 
analogous, and this is true especially with respect to intelligence (@pdvyctc) 
and the like.?7 Moreover, he avoids speaking of voös in regards to animals 
rather scrupulously.38 

What seems problematic is not so much whether Aristotle is strictly con- 
sistent in his direct and explicit attribution or denial of reason to animals, 
but in the more subtle implications of the continuum between animals and 
humans that emerges in his thought. Such a continuum seems evident in cases 
like Option C, since both humans and animals can learn through their vary- 
ing capacities for imitation.?? But given the separateness, immateriality, and 
non-naturalness of voüc, we might expect a greater gulf between beasts and 
ourselves.*? Meanwhile, other members of the early Lyceum were actively col- 
lecting observations of animal intelligence that only served to narrow what- 
ever gap Aristotle's zoology and psychology had left between man and beast. 
As such, the topic of animal cognition and its (dis)similarity to the human 
mind looms large in studies of the early Peripatetics, especially Eudemus, 
Theophrastus, and Strato. In the latter two cases, this is directly germane to 
assessing and understanding the extent of their agreements and disagree- 
ments with Aristotle on the nature of voöc. If they embrace and stress the com- 
monality between animals and humans, then they may do so with a different 


35 Key passages are HA 588aaı ff., 608a13 ff., 610b20 ff. Additional noteworthy attributions 
include gpövinos for deer and hares (488b15), cuckoos (618a25), and cranes (618b18); 
povtiotixwtepov for the males of most species (608b2); and the cognizance (cvecic) of 
elephants (630b21). 

36 HA 8(9).1.608b4-6 “There are traces of these characters in virtually all animals, but they 
are all the more evident in those that are more possessed of character and especially in 
man" (Balme trans.). For natural virtue: EN 11nb6-8, 1144b1-16 (cf. EE 1233b24-32), 1151a15— 
19. See also Fortenbaugh (1971), Cole (1992), White (1992) and Lennox (1999). 

37  HA7(8)4.588a17—ba, cf. Balme (1991, 58-59 notes b & c). 

38 There is only one mention, at HA 8(9).3.610b22, which is informal and in contrast to &votav 
(per Sylburg's edition), Balme (1991, 234-35) does not take this to actually impute intellect 
to other animals (although he retains the reading as &yvotov). 

39 See §5.2 infra. 

40 E.g. DA 2.2.413b24-27, 3.4.429b4-5; GA 2.3.736b27-29. 
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view of the relationship between intellect and the senses. This is certainly true 
in the case of Strato, who held that the senses are always conjoined with the 
intellect and that both have a corporeal basis.*! 

The (in)ability of animals to count, and whether or not this is a kind of 
knowing, was one such capacity that came under investigation (and perhaps 
reevaluation) in the Lyceum. While we find no explicit denial of it, we can 
safely presume that Aristotle would have denied animals the knowledge of 
how to count.*? As we noted in $1.2, there is one passage where Aristotle men- 
tions the claim that knowledge of how to count is definitive of "human" (hence 
unique). In Top. 6.5, while criticizing definitions that lack a genus, Aristotle's 
two examples are “what has three dimensions” for “body” and “what knows 
how to count" (tò ¿niotápevov Apıdneiv) for “man” (142b25-26). Had the defi- 
nition been "the animal that knows how to count," Aristotle probably would 
have still objected to the differentia on various grounds. Yet the use of the 
example suggests that this was a reasonably familiar idea in the Academy and 
that thinking of man as the (animal) capable of learning how to count was 
considered somewhat plausible, though probably less than *a body is what has 
three dimensions.” Note, though, that Aristotle says enıotänevov Apıdneiv, just 
as Pr. 30.6 uses “Eniotaodaı dpıdueiv” This is not a capacity, but a form of knowl- 
edge. This makes it a poor definition for “human,” since not all humans know 
how to count, but it does make for a clear contrast with whatever quantitative 
abilities animals possess. 

We know that Aristotle's two closest students, Theophrastus and Eudemus, 
both participated in and extended the project of ethology and animal psychol- 
ogy that we see in HA 7(8) and 8(9).*? While we have no fragments that we can 
definitively tie to it, we know that Theophrastus wrote a book titled: On the 
Intelligence and Habits of Animals (Tlept (wwv ppovnaews xai Nous) (D.L. 4.49).** 


41 Regarding the senses and intellect: Strato frs. 61 (cf. 59) & 62 Sharples; cf. Sharples (1995, 
40 n. 129) and Fortenbaugh (2011, 405-10). On the connection between soul and body: 
frs. 56-59, 63 Sharples; cf. Modrak (2011). 

42 Against this claim, one might cite HA 8(9).48.631a26-27, where Aristotle says that dol- 
phins “hold their breath as if they were calculating" (donep dvadoyıcdnevon). Yet (at the 
risk of special pleading) this seems to be a case of time perception and a kind of clever- 
ness that is distinct from knowing how to count. 

43 See Sharples (1995, 32-37). White (2002, 207-208, 216 ff.). 

44 This workis sometimes reattributed to Eudemus instead (see White 2002, 216-17), because 
(1) we know of no obvious title to attach to his fragments concerning animal character or 
intelligence, (2) we do not have fragments of this kind attributed to Theophrastus, and 
(3) because other titles on this same list of Theophrastus' works very likely belong to 
Eudemus, viz. fr. 133-49. Nevertheless, it is now widely agreed that it was Theophrastus' 
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Other works by him similarly collected and perhaps analyzed the behaviors of 
animals and their causes, e.g. On the Animals that are Said to be Envious (Tlepi 
TOV (90v don Aeyeraı qOovetv) (D.L. 4.43). 

How far beyond Aristotle Theophrastus went in attributing actual intel- 
ligence and capacities akin to intelligence is a matter much debated.*5 The 
most relevant evidence falls at two extremes. On the one hand, our fragment 
of the On the Animals that are Said to be Envious is a debunking of the appear- 
ance of malice or envy of the part of the animals. The behaviors that lead to 
such characterizations are reanalyzed in a manner that shows that they are 
not guided by intelligence and thus are not envious because to be so would 
presuppose that the animals possess an intelligence which they obviously 
lack.* Here, the remaining animals (Aoınd) are &Aoya (13, 19) while humans are 
Aoyıxol (13). Allegedly “envious” behavior is to be accounted for by fear or some 
other “natural passion" (nos qucuóv) (14-20). Similar statements are made 
by Theophrastus in his work On Animals that Change Color.*” 

On the other hand, we have statements of Theophrastus quoted in 
Porphyry’s De abstinentia that emphasize the commonality or kinship (otxetoc, 
avyyevys) that men have with animals as well as all other men.^? These state- 
ments, which mostly or entirely come from his On Piety, are part of a series of 
arguments Theophrastus raised against animal sacrifice. In the most important 
fragment, Theophrastus states that the principles, meaning the homeomerous 
parts (e.g. flesh, skin), are the same for the bodies of humans and animals. 
Their souls also do not differ in their natures either: they do not differ in their 
appetites (erıduniaı) and urges (dpyat), nor even in their calculations (Aöyoı), 


work, even though the identification of On the Intelligence and Habits with HA 7(8) and/or 
8(9) is overwhelmingly rejected. See Balme (1991, 7-10) and Sharples (1995, 45-48). 

45 Sharples (1995, 39-41) provides a good overview of the issues, and of the debate up to the 
1990s. See Cole (1992), Sorabji (1993), White (2002), and Fortenbaugh (2011). 

46 Theophrastus 362A.1-4 FHS&G: AM dtı pév od 8t& pOóvov tadta no? tà CHa, KM ol 
Avdpwnoı Ex THs Slag bnoANbews TabtTyY avto repro THY aitiav, avti 8fjAov. TIó0ev yàp 
toic dAdyolg ý Tooaurn copia, Hv xai ol Aoyıxol petà cuxyvfjc peňétns navdavoucıv. See Cole 
(1992, 57-58) and Sharples (1995, 38-40, 71-84). 

47 See 365A-D FHS&G. 365D6-9 should not be taken as an exception. In De sollertia anima- 
lium the character of Heracleon misrepresents Theophrastus in saying that, unlike the 
chamaeleon, the octopus changes color deliberately, as a tactic. Theophrastus did not 
think that the octopus changed color by design, but by fear, as Plutarch's own statements 
at Aet.Ph. 365C evidences. This is a false report that Heracleon uses to prop up his side's 
view, i.e. that aquatic animals are more intelligent than terrestrial ones. But see Sharples 
(1995, 41). 

48 Against which, see EN 8.11.1161a32-b3. See Fortenbaugh (1984) and Cole (1992). 
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and they are most of all alike in having all the same sorts of sense perceptions 
(alcönceıs).*? The claim about Adyot is quite remarkable, but Theophrastus is 
probably not going so far as to say that animal souls are the same as human 
souls. He goes on to clarify that like their bodies, animals' souls vary in the 
degree of their perfection, though the principles from which they naturally 
arise are the same. Still, with respect to their principles or sources, this repre- 
sents animal souls and human souls as different in degree, not in kind. This is 
a significant change from Aristotle. 

The same general point about human and animal kinship is referred to 
again later, when Porphyry reports Theophrastus as having said that ancient 
humans refrained from murder and killing so long as they judged there to be 
a kinship between themselves and other animals (584A.22.1 FSH&G). (Thus 
animal sacrifice was not the original form of sacrifice given to the gods.) 
However, even here other animals are contrasted with humans; they are "the 
remainder" (xà Aoınd), and the difference is that the remainder are those with- 
out reason (&Aoyo).5! 

Different scholars lean towards one way of understanding Theophrastus or 
the other, and while we cannot resolve this question, nor even describe it in 
full, it is worth observing that it is in On Piety, where Theophrastus is argu- 
ing against animal sacrifice (and where it is often difficult to disentangle 
Theophrastus' words from Porphyry's), that we find the most anthropomor- 
phizing of his statements; whereas in the fragments from his biological works 


49 53114-19 FHS&G = Abst. 3.25.3. 

50 Lines 22 ff. (3.25.4), which are sometimes excluded from the fragment and treated as 
Porphyry's synopsis, put the point conditionally: “If what we said is true, so that the 
generation of habits is the same, with all races (&navta pôda) reasoning, but differing in 
upbringings and in the mixtures of primaries, then the genus of the remaining animals 
would be altogether familiar and akin to us.’ The translation in FHS&G renders dnavra 
€0Ao “all races (of living creatures),” but this may not be correct: the return to mention- 
ing upbringing and habit seems to hearken back to previous argument for the unity of all 
races of men at ll. 9-12 that was extended, by analogy, to animals. Thus &énavta q0Aa could 
be all the races of men, as distinguished from the class of all the remaining animals. The 
idea is that if all men are the same, then we are akin to animals as well, but it does not 
mean that all animals possess reason. 

51 drowned at 22.1192 and 22.3.204—identified as &Aoya at 22.2499. The term Aoin« is used 
thereafter at 23.2, 24.2, 26.4,5, 27.3, and 28.2. See Fortenbaugh et al. (1992, 2: 417 n. 5). 
Sorabji (1993, 46) takes the use of &Xoya in Theophrastus and in Eudemus (fr. 130 Wehrli, 
infra) as relatively insignificant. On his reading, &Aoya has simply become synonymous 
in Aristotle’s school with “beasts,” thus it only denotes animals, without committing 
Theophrastus or Eudemus to the view that these animals lack reason. But this seems to 
miss the uev—de force in Eudemus fr. 130. 
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he consistently denies animal rationality and consistently accounts for seem- 
ingly intelligent behavior in terms of natural passions such as fear. Even when 
no immediate alternative explanation presents itself, Theophrastus still thinks 
that we should assume that there is one and not conclude that the animal acts 
with foresight (362A19-20 FHS&G). Finally, while Aöyoıs and qpovoóct in fr. 531 
FHS&G are rather remarkable, Theophrastus might be emphasizing his point 
in regards to the dpxai of animal bodies and souls. 

Judging from what little we have, Eudemus seems to fall somewhere in 
between the two extremes found in Theophrastus’ work.5? A number of 
accounts by Eudemus reporting remarkable animal behavior are preserved in 
Aelian's On Distinctiveness in Animals (Tlepi Gov idt6tyt0¢). Most of them are 
fabulous tales describing acts of friendship or cleverness by animals, but the 
most significant of these and the most relevant to Option A discusses animals 
and counting. Aelian reports that according to Eudemus, “(some) animals, 
even though they are without reason, have a nature that is numerate without 
any instruction.””® Eudemus' evidence for this claim, according to Aelian, was 
a certain unnamed Libyan animal, which divides its food into ı pieces, eats 
10, and leaves the remainder as a "first fruit" or "tithe," *for whose benefit, from 
what (cause), and with what intent it is well-worth investigating." The impli- 
cation, perhaps, is that this Libyan animal worships the gods as well, which, 
if true, would put the lie to the Homo venerans view as much as the Homo 
numerans. 

We are justifiably amazed by this “self-taught wisdom,” that an irrational 
animal should know one, two, and the following numbers, when it takes so 
much education to teach these things (or even to fail to do so) to humans.°* It 
is questionable whether Eudemus countenances this story at all: it is extremely 
unusual that no animal is named, and the other stories that Aelian quotes from 
Eudemus range from fantastic mirabilia (3.21, 4.8, 4.45 = frs. 127, 128, 129) to 
anecdotes unremarkable with respect to challenging our assumptions about 
animal cognition (3.20, 4.56, 5.7 = frs. 126, 131, 132).°° If Eudemus does think 


52 White (2002, 217 ff.). 

53 4.53 = fr. 130 Wehrli. Elvot dé &oya pèv Cha, puoichv dE Exew dpıduntuchv ph ddaydevra. 

54 4.53 = fr. 130 Wehrli. obxoöv eundayrjvaı Õixarov Thy adtodisaxtov copiav <tývðe> THY yap 
tot novada xal Sudda xal tobs &Efc dpıduods CHov oldev dAoyov- dvOpwrw dE Set möowv uev TOV 
yalnudrwv, noowv ðè TAY nAnyav, va Tj pády tadta ed xol xoc Ñ noMdxıs un nad; Cf. 
Pr. 15.3, which ends by saying that some Thracians count in units of four (rather than in 
base 10) because “just as with children they are incapable of remembering for much time 
(èni moAv), and they make little use of plentitudes (unde xpfjow umdevög elvou noMod adroic). 
(My thanks to Robert Mayhew for this point.) 

55 See Sorabji (1993, 46, 90-93), Preus (1991), and White (2002). 
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this credible, then the last lines seem to be at least a little tongue-in-cheek and 
recall Theophrastus’ words in 362 A FHS&G: IIó0ev yap tots GA yotc Y) Tooaum 
copia, Hv xal ol Aoyucol eta coxví]c MEAETNG pavOdvovar. 

However, a numerate nature is really not the same thing as being instructed; 
there is a distinction, even for animals, between teaching and nature. One 
could argue that having such autodidactic wisdom (adtodldaxtov coqpíav) is 
consistent with uh d1daxdevre, stressing that this is passive (being taught by 
another). But this seems quite a stretch. It remains “astounding” that an animal 
should learn these things by itself. What might be possible is that it naturally 
can divide its food up by a certain number or can naturally track certain num- 
bers. Thus guownv de £yetv apıduntuenv would be quite different from (Sbvatat) 
enloracdaı dpıdneiv. 

So it is possible that among early Peripatetics there were those who dis- 
puted the inability of animals to make quantitative discriminations, but they 
did not deem this equivalent to granting to them reason or a uniquely human 
level of knowledge. Thus Option A would not be controversial in the Lyceum if 
one were to emphasize that only man knows how to count (¿niotatat dpıdneiv). 
What would be controversial is how definitive and fundamental this attribute 
is, how central it is to practical reasoning, and whether there are any cases of 
counting among animals in a less conceptual, analogous sense. 


3.3 The Epinomis and the Reading of Neocles’ or ‘Clinias’ 

This background should be taken into account when we reflect upon whether 
Option A is (or can only be) a reference to the Epinomis. When we do so, we 
find that the Epinomis is following in an early Pythagorean-Platonic tradition 
on questions of the knowledge of number. While the Epinomis is probably the 
oldest explicit statement of the full Homo numerans viewpoint that we find in 
Option A, it does not originate it. 

The Epinomis presents itself as the continuation of the topic taken up but 
left unfinished in the twelfth and final book of Plato's Laws: what kind of 
knowledge (of a divine sort) is wisdom, such that the members of the noc- 
turnal council must possess it. Earlier in the Laws, the mathematical sciences 
of arithmetic, geometry, and astronomy are characterized as prerequisites 
for the attainment of this divine knowledge (7.817e5 ff.). Anyone who knows 
"the most beautiful sciences" and is capable of ruling men must also know 
these "necessary" branches of mathematics (7.818bg-e2, 12.967e1-4). Book 12 
(966c1 ff., 967d4-e2) adds that the rulers will need to learn the kind of theo- 
logical proofs discussed in Laws 10. Most importantly, they will need to be able 
to discover the one unifying form among an indefinitely large many, and to 
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distinguish between the finitely many subtypes within that form—i.e. dialec- 
tic (12.964a5-b1, 965c1-6).56 

The Epinomis begins with the Athenian Stranger, Clinias, and Megillus 
reconvening at a dramatic date later than the Laws. Their purpose is to fulfill 
their promise to complete the discussion of the most divine kind of wisdom 
(copia) at some later date (973a1-b6). (Of course, no such promise is actually 
made in the Laws.)°” This wisdom will turn out to be mathematical astronomy 
of the visible heavens. We get an argument similar to the one from the end of 
the Philebus that there would be no other arts worthy of the name without 
the knowledge of number (971c1 ff.).What is further claimed, however, is that: 
(1) the capacity for knowledge of number was given by god to man, but not to 
other animals (977c1-di, 978b9-979a1), (2) number was learned from observ- 
ing the heavens (978b7—979a6, 988a8-b7), and (3) mathematical astronomy 
is copia (989a6—b2, 989e1-990b4). Number is not only learned from the plan- 
ets, this knowledge (and the knowledge of arithmetic and geometry that build 
upon it) opens up mathematical astronomy in turn. Since this knowledge is 
identified in the Epinomis as wisdom in the truest sense, it will be necessary 
for complete virtue, and possession of it will, presumably, make one more 
metcxéov. Ultimately, man's unique knowledge of number among the (less than 
daemonic) animals is a necessary and central reason for why he ought to be 
obeyed rather than them. Thus we have a view that could match the descrip- 
tion in Option A. 

We have surveyed the Peripatetic views that can best inform us about what 
the author of Pr. 30.6 might have made of Option A, and we have looked at 
views in the Pythagorean-Platonist tradition up to and including the Epinomis 
to see if the views in the latter (and only they) are the intended reference in 
Option A. With that in mind, we return to the question of reading “Clinias” 
for “Neocles.” Since there are no manuscript variants with respect to NeoxAt, 
let us first consider the reasons for preferring emendation. If we read KAewia 
for NeoxAet, then we are saying that this is a reference to the Laws or Epinomis 
in which the character of Clinias of Crete is the Athenian Stranger's principle 
interlocutor. Despite stressing the essentiality of a basic mathematical educa- 
tion for all free citizens and an advanced one for all rulers, nowhere in the 
twelve books of the Laws is Clinias told by the Stranger than only man knows 
how to count. We did, however, find such a claim, more or less, in the Epinomis. 
So, previous commentaries that ask us to compare option A to the Epinomis 


56 See Taran (1975, 28-30). 
57 Taran (1975, 23). 
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are right. The latter is helpful as a presentation of one possible way of develop- 
ing this theme within a loosely Platonic framework. But we should do no more 
than that. “Clinias” is a reasonable conjecture, and its consideration is edifying. 
In the final analysis, though, it should be rejected and the manuscript reading 
retained. While we cannot be absolutely certain, I think we can conclude with 
reasonable probability that this is an anecdote about Plato, not an allusion to 
the Epinomis. 

While the texts are a fairly close “doctrinal match,” as it were, there still are 
(at least) three important problems with taking “as Plato answered [Clinias]" 
to refer to this passage of the Epinomis. First of all, it must be plausible that 
the author or a later scribe would confuse the one name for the other. It is 
not implausible that the author's memory slightly misfired, giving him a rough 
spoonerism that inverted the KA with the N and then turned NK*A into a famil- 
iar Greek name fitting those conditions: NEOKAEI (*Neocles" in the dative). 
This is pure speculation, but it is an understandable and in no way extraordi- 
nary scenario.5? It also could have been the result of a comparable slip-up at 
the scribal level. This would also be reasonable, as the lengths of KAINEIAI and 
NEOKAEI are nearly equal. 

The other two problems are a bit trickier. In the anecdote or allusion 
referred to in Option A's gloss, it is Neocles or Clinias, respectively, who is the 
questioner and Plato, in either case, who is the respondent. In the Epinomis 
it is the Athenian Stranger, not Plato, who answers the questions (usually his 
own). How, then, can this be an allusion to the dialogue between the Athenian 
Stranger and Clinias rather than an anecdote of an exchange between Plato 
and Neocles? 

Confusions or disagreements about the identity of the Athenian Stranger 
or the way to refer to him were not unknown in the Lyceum and subsequently 
in antiquity. Aristotle, (in)famously refers to the inadequacies of the accounts 
given in the Laws by Socrates (Pol. 2.6.1265a11,29, big). Perhaps it was a gaffe; 
or perhaps it was a keen hermeneutical insight. Others identify the charac- 
ter of the Athenian stranger as Plato himself, rather than Socrates. Cicero cer- 
tainly held this view (Leg. 1.5.15).°° Alternatively, it is possible to simply slip 


58 To take an example close to the Lyceum, consider Aulus Gellius “Menedemus” for 
"Eudemus" in Att. Noc. 13.5. 

59 Note that the character of M. Tullius Cicero, in a dialogue that Cicero himself wrote, 
puts it thus to Atticus: Visne igitur, ut ille [Platon] cum Crete Clinia et cum Lacedaemonio 
Megillo aestiuo, quem ad modum describit, die in cupressetis Gnosiorum et spatiis siluestri- 
bus, crebro insistens, interdum adquiescens, de institutis rerum publicarum ac de optimis 
legibus disputabat. Thus if Cicero were to describe the passage of the Epinomis—which 
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into speaking of Plato, the author, as putting forward this or that view in reply 
to a question. Aristotle does so almost immediately after ascribing the same 
accounts to the character of Socrates (Pol. 1266b5).6° When we keep all of this 
in mind, the second problem turns out to have less bite to it. 

But there is still another problem, and it is much more intractable. Even 
if, for the sake of argument, we can call the stranger in the Epinomis (or the 
author of his lines) “Plato,” this Plato does not express the Homo numerans 
view as the answer to any question. At the point at which the human capacity 
to learn of numbers is first stated explicitly, the Athenian Stranger has been 
speaking almost without interruption for all but the first few words of the dia- 
logue. Clinias had a few opening remarks to set the scene, but he asked no 
questions. In fact, in the entire "dialogue" Clinias only asks one question— 
“what do you mean?”—and the Stranger promptly elaborates (98627). 

Finally, we must contend with the fact that the Epinomis is not Plato's (or 
at least it is now predominately regarded as being spurious).®! That fact, on 
its own, does not weigh for or against regarding this as a reference made to 
the Epinomis. What would matter is if the author of our problem knew that 
“Plato’s Epinomis” was pseudonymous. Suppose he did, and yet still referred to 
Clinias' respondent as "Plato." He would have had to continue thinking of the 
character of the Stranger—even in a different author's hands—as Plato. This 
is not impossible, but it is highly implausible: to refer to a view in the Epinomis 
by the locution “Plato says" or “Plato answers,” he would not only have to be 
aware of the Epinomis but also, presumably, think of it as being written by 
Plato. Alternatively, he would have had to share a Ciceronian view, wherein the 
character of the Stranger in the Laws just is Plato, and transferred this secret 
identity over to the Stranger in the Epinomis. But this is equally bizarre. 

Indeed, we must ask whether the author of Pr. 30.6 would have known 
of the Epinomis at all. The oldest extant reference to the Epinomis at all is a 
report on the edition of Platonic trilogies made by Aristophanes of Byzantium, 
specifically the third trilogy: Laws, Minos, Epinomis (D.L. 3.61-62).6? Since 


he regarded as authentically Plato's—he would say it in some such form as: "as Plato says 
to Clinias.’ For Cicero on the Epinomis, see Ora. 3.6.20-21. 

60 Pol. 2.9.1271b1 could be offhandedly referring to Plato as the author of some of the 
Stranger's anti-Spartan arguments, but it can also be read as identifying Plato with the 
character of the Stranger. 

61 Taken collectively, Tarán's arguments for spuriousness on internal, doctrinal grounds are 
decisive (1975, 24-47). 

62 Tarán (1975, 3-4) believes that there might be an earlier reference to the Epinomis in a frag- 
ment of Aristoxenus’ Hepi dpıduntuens: Atybrtot de 'Epuoö paciv eupnya, dv wadoücı Owe: ol 
dé Ex THv OElwy zepipopóv énivor8fjvau (fr. 24 Wehrli). Taran claims that while this could be 
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Aristophanes of Byzantium is dated to roughly 257-184, his arrangement of the 
dialogues into trilogies was probably no earlier than the end of the third cen- 
tury. That would be at least a half of a century after Strato's death, and almost 
surely no earlier than in the scholarchy of Aristo of Ceos (which began circa 
225 BCE). The oldest unambiguous attribution of the work to Plato is even 
later, in Cicero (Orat. 3.6.20-21).63 

Assuming that this problem was written in the second half of the fourth or 
in the first third of the third century BCE, our passage would be the oldest attri- 
bution of authorship to Plato, and, indeed, the oldest reference to the Epinomis 
altogether. Therefore, if we read “Clinias” here, taking it to be a reference to 
the Epinomis, and if, furthermore, we take “as Plato answered” to indicate an 
ascription of the work to Plato (which is logical), then this will have the effect 
of pushing back the earliest reference to the Epinomis by more than half a cen- 
tury, and the earliest attribution of it to Plato by several centuries. This in turn 
would make the external evidence for the authenticity of the Epinomis much 
stronger. We have a problem of circularity if we are to try to use either the 
Epinomis to date Pr. 30.6 and fix its reference or to use the problem to help date 
the composition of the Epinomis or the time of its acceptance into the Platonic 
corpus. However, we can render a verdict on the Epinomis' spuriousness by 
reference to its internal content, and, once athetized, we can use that spurious- 
ness as leverage for how we read Pr. 30.6. On the whole, this is another reason 
not to take this as a reference to Clinias in the Epinomis. 

Simply put, we should retain the manuscript reading NeoxAet and regard 
the gloss to Option A as an anecdote about Plato and Neocles, öctıg mot’ Eotiv 
(Aeschylus Ag. 160). We do not know whether this really happened or what 
it was that Neocles asked Plato. Perhaps he asked him the same question as 
our problem, but probably not. Being an anecdote is a weak sort of evidence 
for the earliness of the problem's composition. It might mean that this was a 
remembrance of Aristotle or Theophrastus, or an anecdote that they shared 
with their students. We have examples of such. Take Aristoxenus' report of 


a reference to Tim. 47a1—7, it is more plausible to suppose it to refer to the Epinomis. This 
is incorrect. Aristoxenus might not be referring to a philosophical work at all—o! d& may 
be referring to the Syrians or Chaldeans who looked to their astrological gods—but if he 
is, there is no reason not to take it to be a reference to Tim. 47a1—7. 

63 Aristophanes’ placement of the Epinomis in a trilogy is not unambiguous evidence. At 
minimum, this shows only that it was regarded as part of an established body of Platonic 
writings or a curriculum (op. cit., 5—7). Even if he did take it to be authentic, Aristophanes 
"should not be considered a reliable witness in so far as the authenticity of the Platonic 
canon is concerned,” for he also included the Minos and several of the Epistles. 
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Plato's infamous lecture on the Good: he knew of it, we learn, because Aristotle 
was fond of recounting it (del öyelto) as a cautionary tale about the dangers 
of not providing a summary outline at the start of a lecture (Harm. 2.30-31). If 
Plato's reply to Neocles was an anecdote that Aristotle was fond of telling or an 
event that stuck in his mind, we would expect him to have referenced it from 
time to time. Seen in this light, the definition of &v@pwmog as TO értetápevov 
&piOpety mentioned in the Topics can be read as a very small piece of abductive 
evidence for the “anecdotal” interpretation of our text. 


4 Option B: Homo venerans 


4.1 Sources 

Another contested part of the cognitive landscape in the debates over ani- 
mal rationality was the recognition of the gods. In fifth-fourth century Greek 
thought, amidst the growing body of xenography and the escalating debates 
that swirled around the vöyos/pücıs distinction, one significant trope that 
developed was the idea that a small, select number of laws or customs (vóptot) 
were more than merely conventional or customary (xoà vópov) in virtue of 
being universal among all human societies. In Xenophon's Memorabilia, 
Hippias the Sophist and Socrates show their familiarity with this concept, 
which is known to them as “unwritten laws” (&ypagoı vópot) (4.4.19). These 
include the honoring of parents and the incest taboo, although the latter case 
is debated. Demosthenes, in his On the Crown, identified among these uni- 
versal, unwritten laws the recognition of the distinction between voluntary 
and involuntary wrongs (274—75). A similar distinction between local, written 
law and universal, unwritten law is invoked by Aristotle (Rhet. 1.10.1368b8-10; 
1.13.1373b1-18, 1374a18-28). 

Two sources are claimed for these unwritten laws. Unwritten laws are cred- 
ited to a divine source in Sophocles’ Antigone (446—60) and in Ps.-Archytas.$* 
Similarly, according to Xenophon's Hippias it is the gods who give to men 
their unwritten laws (Mem. 4.4.19). His evidence for this claim is that fore- 
most among these “unwritten laws" is: recognition and respect for the gods. 
Alternatively, universal, unwritten laws are thought to arise from some com- 
mon conception or a natural cognitive capacity among men.® Aristotle thinks 
that the universal recognition of the gods depends on a common apprehen- 
sion; he claims in Cael. 1.3 that all men, Greeks and Barbarians alike, have some 


64 X Stobaeus 4.1.32. Antig. 456-57 is quoted at Rhet. 1.13.1373bu-12. 
65 So Demosthenes, On the Crown 275. 
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apprehension (ónóAvypic) of the gods’ existence and their association with the 
deathless heavens.96 

This claim—that all men recognize the gods—became so common and so 
well believed in the fifth and fourth centuries BCE that both the Epicureans 
and the Stoics counted universal assent (or “common notions") arguments 
among their proofs for the existence of gods.9" Closely associated with the 
claim that all men recognize the gods was an additional claim, the Homo ven- 
erans position of Option B, that humans are distinguished from all other ani- 
mals by their recognition of the gods and that this accounts, at least in part, 
for their superior authority with respect to proper action. If the gods are seen 
as the ultimate source of human law, justice, and/or technical expertise, then 
a straightforward explanation of the brutishness of animals' existence could 
be their lack of recognition of the gods. Judging by where we find the Homo 
venerans view reported, it seems that it had some currency among the soph- 
ists of fifth century Athens, the Socratic movement, and later the members of 
the Academy and Stoa. For example, it occurs twice in Plato's early dialogues: 
once in the mouth of Protagoras, during his myth about Prometheus' common 
gift of rationality to man, and once from Socrates himself in the Menexenus. 
Protagoras claims that man alone believes in the gods and consequently 
worships them because he has a share in the divine portion that is reason 
(Prot. 322a3-5), while Socrates states in his funeral oration that among the ani- 
mals, man alone possesses justice and believes in the gods (Menex. 237d6-eı). 


4.2 Homo venerans as Homo astrologans— Mathematical Astronomy 
and Theology 

We also find a clear statement of the Homo venerans view in Xenophon's 
Memorabilia 1.4, a chapter famous for its intelligent design-based theology 
and its anthropocentric teleology. Countless natural features of the cosmos 
and of human nature are interpreted as having been devised by the god(s) for 
the sake of human well-being. This body of evidence is used to prove that the 
gods devote much care to men, which in turn means that one ought to piously 
mind them. Only human bodies have been given upright posture, allowing 
us to better contemplate the heavens (tà Unepdev pňov 0£8c90t), hands, and a 
tongue capable of speech (1.4.1112). Furthermore, 


66 Cael. 1.3.270b4—1. Cf. fr10 Rose? = Sex.Emp. Adv.Phys. 1.20. 

67 Epicureans: D.L. 10.123, Cic. ND 1.16.43-17.44. Stoics: Cic. ND 2.4.12; Plut. De not. com. 1075e. 
Common recognition of the gods and the argument for universal assent, generally: Sext. 
Emp. Adv.Phys. 1.32-33; 1.61-62. 

68 Cf. Baldry (1965, 90, 164—65). 
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It was not just man's body that god took care of. More importantly he also 
engendered in man the greatest soul, for, firstly, what other animal has 
perceived that there are gods who arranged the greatest and most beauti- 
ful things? And what other species than man worships the gods? (1.4.13) 


Xenophon's Socratic writing on this subject would continue to be an influence 
for the Stoics, as would Plato’s.69 

This passage also points to the way that philosophers from at least the early 
fourth century onward developed the Homo venerans theme vis-a-vis astron- 
omy. Man alone can gaze at and study the heavens, for he alone is bipedal and 
upright, rational and scientifically inquisitive, mathematically competent to 
perform astronomy, etc.”° This contemplation of the planets and stars reveals 
the gods. For, firstly, the heavenly bodies are themselves divine, and, sec- 
ondly, it becomes evident upon observing and properly describing the perfect 
orderliness of the celestial motions that they are the work of intelligence, for 
only gods could create and/or maintain the perfectly rational motions of the 
heavens." The Academics, Peripatetics, and Stoics all agree, in some form, that 
astronomy leads us into philosophical (as against popular) theology.?? 

So, an astronomical and thus mathematical capacity and the capacity to 
identify the celestial gods of the philosophers turn out to be one and the same. 
However, that does not prove that this is what fundamentally sets us apart from 
animals.’3 It certainly does not show us that our knowledge of the gods is the 
sine qua non of whatever it is that makes us neıct£ov. Perhaps we might try 
to emulate the rationality of the celestial or super-celestial gods, as Plato and 
Aristotle were wont to think; but at least in the Aristotelian case, this theoretical 


69 See Cic. ND 2.6.18. Cf. Sedley (2005). 

70 X. Mem 1.415; Pl. Tim. 4521-2, 46e7-47a7, 90a2-bı. Arist. PA 4.10.686a26-28: "For [man- 
kind] alone of the animals is upright, on account of the fact that its nature and substantial 
being are divine; and it is a function of that which is most divine to reason and think. 
From this point it is further argued that men have hands because they are most intel- 
ligent, not the reverse (see n. 27 supra); but human hands are the most versatile of instru- 
ments “For the most intelligent animal would use the greatest number of instruments 
well, and the hand would seem to be not one instrument, but many; indeed it is, as it were, 
an instrument of instruments" (687a17—20). (Translations from the Parts of Animals, here 
and elsewhere, come from Lennox (2001).) 

71 Laws 10.893b-898c; Cic. ND 2.56.140, 61.153-62.155. 

72 Cf. Cic. ND 1.13.34-35. 

73 There are numerous arguments that if one recognizes the gods one must possess reason, 
but there is only one place where we get the converse: that if one possesses reason one 
must recognize the gods, namely Plutarch's Gryllus 992e. 


404 RHEINS 


aspiration will not suffice for practical wisdom. Moreover, not necessarily 
everyone in the Academy and Lyceum conceded the Homo venerans view. 


4-3 Counter-Evidence in Natural History 

Not all natural philosophers agreed that humans were the only animals to 
recognize and give honor to the gods. According to Clement of Alexandria, 
Xenocrates held out some hope that other animals might recognize them.”4 
And there were numerous accounts in ancient natural histories (often drawing 
heavily on Peripatetic sources) that report worship of the gods by elephants 
and, in one case, tigers.”° Elephants were the favorite example. Lengthy versions 
of the account that are particularly valuable can be found in Ael. NA 7.44 and in 
Plin. HN 814-3. In both, the principle evidence of this is that elephants seem 
to salute the new moon as well as the (rising) sun. Other evidence—including 
the offering of plants to the heavens when close to death—are given by Pliny. 
We noted in the previous section that the Eudemian report of an unnamed 
Libyan animal that has a numerate nature also hinted that the creature divided 
up its food into eleven pieces in order to offer a share to the gods, and so it is 
worth noting the similarities between the sardonic line at the end of Ael. nA 
7.44 (&Aépavtec Lev obv Beoùç mpooxuvotcty, oi 8& &vOpwrro1 dod [sl] ye cici Geol 
xoi övteç ei ppovrilovan vuv dtanopoöcw) and the similar one at the end of 
4.53 concerning the difficulty of teaching numbers to humans, as well as the 
parallel line from Theophrastus’ On the Animals that are Said to be Envious."9 
In light of those parallels and the hint concerning the Libyan animal, it seems 
not improbable that Peripatetic natural histories would have included one or 
more reports of animal worship. These tart lines would seem to imply disbelief, 
but it is not impossible that one or more Peripatetic took seriously the idea 
that some animals, particularly elephants, had some kind of “natural virtue" 
analog of piety.”” These views might seem absurd to us, but it is well-worth 
noting that close analogs persist in the present day. Sperber famously reported 
that the Dorze Copts of Ethiopia hold that “the leopard is a Christian animal." 
Far more widespread in the west, though, is the popular belief that elephants 


74 Clem.Al. Strom. 5.13 = Xenocrates fr. 21 Heinze (220 Isnardi). 

75 According to Philostratus (VA 2.28), tigers were thought by the Indians of Taxila to raise 
up their paws to the rising sun when they are born. (Since surely not all tigers are born at 
daybreak, this seems to be a claim of innate rather than learned piety). 

76 See notes 46 and 54 supra. 

77 Especially given Aristotle's praise of elephants at HA 8(9).46.630b18-22. 

78 Sperber (1975, 93), says that they treat this as a literal statement. The Dorze claim that 
the leopard keeps the Coptic fasts and will wait to eat an animal that they have killed on 
a fast day. 
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practice ritual burial.” Had the Greeks heard such stories, many of them, 
though not Aristotle, would have ascribed piety to the pachyderm without 


hesitation. 
5 Option C: Homo imitans 
51 Sources 


The last option is Homo imitans. For reasons discussed above in $1.1, it appears 
to be the option that the author favors. Moreover, it is the answer that is most 
obviously drawn from Aristotle's work. In the Poetics, Aristotle observes that 
there are two natural causes for the development and practice of poetry: 
humans are naturally the most imitative of animals and humans seem to natu- 
rally take pleasure from representations (even the representations of things 
that are inherently unpleasant). 


’Eoixacı 8& yevvfjcot èv wg thy momrucnv aitia dbo tes xal ata 
Qucucad. Tó TE yàp pupetoOot cüpipurov xotg dvOpWTOIG Ex naldwv oti xal 
toUtto Stapépovat TOV dMav WWV Stt niunTirwraröv Eotı xor TAÇ uocat 
Trolettat Sid LIuNTEWS TAS TPWTAÇ, Kal TO XAİPEIV volg pupyjpuoct TNAVTAÇ. 
(Poet. 1.4.1448b4-9) 


Imitation is connate in humans from our childhood, and we differ from the 
other animals in so far as we are the most imitative (nıuyricotarov). The first 
lessons that we learn are made (rotettat) through imitation. 

There can be no reasonable doubt that this is the passage inspiring 
Option C. There are scarcely more than a dozen known instances of com- 
parative or superlative forms of uıumrıxöv in the entire Hellenic corpus. None 
occur before Aristotle, while the adjective uıunrıxöv was itself probably Plato's 
invention. Plato only uses the term in reference to the imitative arts or the art 
of imitation.8° The only other comparable use of uıuyrixwrarov is Aristotle's 
related claim in the Rhetoric: poets (i.e. imitators) began oral delivery for 
the very natural reason that words are imitations, and "the voice is the most 


79 While tales of elephant graveyards remain wholly unsubstantiated, scientifically repu- 
table findings concerning elephants showing heightened interest in the remains of their 
own dead have been published in the last decade. See McComb et al. (2006, 26—28). 
Robert Mayhew has rightly pointed out to me that respect for dead is not necessarily 
religious; he suspects that, in the case of elephants, their respect for the dead is secular. 
80  Itisusedin the typical Platonic fashion in the Epinomis (975d2, 9). 


406 RHEINS 


imitative of all of our parts" (Y, pwvy nAvrwv piunTixwtaTtov TOV popiwv hui, 
Rhet. 3.1.1404a22). Additionally, the Poetics passage is explicit that it is in this 
way that we differ from other animals, even from childhood. 


5.2 Animals Teach and Learn—the Connection between the Senses, 
Imitation, and Learning 

Perhaps what is most interesting about this answer being selected over the 
previous options is that the trait that it identifies is not unique to humans; 
it is simply one in which humans handily surpass all other animals. At HA 
8(9).1.608a17-20, Aristotle observes that some animals share in learning 
(adhoc) and teaching (8i8otoxoMa). Some can be taught by humans, and some 
can teach one another. This is much in keeping with Aristotle's observation 
at GA 3.2.753a7-15 that the care for the young increases with a species’ level of 
intelligence, as such care would include a kind of instruction. Such receptive- 
ness to instruction depends, he says, on memory, being able to hear sounds, 
and the crucial ability to perceive the differences between different signs, i.e. a 
discriminatory capacity (608a20-21).81 

Learning seems to be concomitant with mimicry, which itself varies with 
both the ability to discriminate between different sounds and to replicate these 
differences by articulating sounds. Imitation involves not only observing the 
object to be imitated but also reproducing (a resemblance of) it or its salient 
features. Therefore, learning— which requires imitation—will need both hear- 
ing sounds discriminately and vocalizing them articulately (DA 3.13.435b24-26). 

This is implied when Aristotle points out that being able to mimic (nıunrıxöv) 
is a feature of all the crooked-taloned birds (yauipwvvya), “as they are short- 
necked (Bpayutpaynra) and flat-tounged (nAaröyAwrra).’82 Being short-necked 
serves in the cause of mimicry: having a neck occurs only when an animal is 
in need of a larynx and/or oesophagus, and in the case of the cartilaginous lar- 
ynx and windpipe “not only are they for the sake of breathing, but also for the 
sake of vocalizing” (PA 3.3.663a35-b1). The shape (and softness) of the tongue 
is even more important. The flatness of the tongue is one of the key features 
necessary for the production of well-articulated sounds (PA 2.17.660a18-23, 
29-30). As aresult of their broad tongues, the crook-taloned birds are especially 


81  AtMetaph. A.1.980b22-25, he identifies hearing and memory as prerequisites for the spe- 
cies to be able to learn. Animals with memory are more intelligent (ppoviuwtepa) and 
better able to learn (uadytixwtepa) than those without it, but while some deaf animals, 
such as the bee, are intelligent (ppöviua), they lack the power to learn, as this requires the 
hearing of sounds (\po@wv dxovetv) in addition to memory. 

82 HA7(8).12.597b25-26. 
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communicative. All birds use their tongues to make "expressions" (£punvelav) to 
one another, but some so much so that there “seems to be instruction (pánov 
elvat Soxetv)” amongst them (2.17.660a33—b2)."83 

Humans far outstrip even mimicking birds with their unique lips and 
tongues; ours by nature are meant not only to protect the teeth or to taste food, 
but also to make articulate sounds (PA 2.16.659b30—660a8). More importantly, 
only humans possess speech in the rational sense. Other species, he says in 
the Politics, have voices with which they can express pain and pleasure to one 
another, but only human speech can express what is harmful and beneficial, 
as only humans can perceive good and bad, just and unjust (Pol. 1.2.11253a9-19). 

Human beings are the only animal to possess voóc, but at our births we 
are devoid of any actual rationality, possessing only its potential.8* However, 
humans are the most perceptively acute or sensitive of animals. Aristotle claims 
at DA 2.9.421a18—26 that it is our greatest sensitivity to touch that makes us the 
most intelligent (ppoviuwrtarov) of animals.8° But the senses and intellect are 
not the same. How does greater acuity in the one lead to unique achievements 
inthe other? Here, imitation is the middle term, as it were. Our greater sensitiv- 
ity makes us far better able to observe, discriminate, and articulate movements 
and sounds. This makes us the most imitative animal, and as Pr. 30.6 puts it: 
yavddvew yàp Sbvatat did tobto. Therefore, we are the animal most capable of 
learning and teaching. It is in this way that we become most intelligent. And if 
we are the most intelligent in both the practical and theoretical senses, we will 
be the mortal animal that ought to be obeyed most. 


6 Conclusions 


There are a few things that we can conclude about this passage, but little that 
is both certain and precise. Given the intellectual background we have con- 
sidered, it would seem that by the time of the Early Lyceum all three options 
were well-trodden paths. The origins of the first option were to be found in 
Plato's fifth century Pythagorean influences, and those of the second option in 
the Athenian enlightenment and the Socratic movement especially. Both were 


83 Cf. HA14.488ag1-bi, which claims the singing (&dew) and chattering (AaAciv) has mostly to 
do with mating. 

84 At first we are like animals: EN 1.9.1099b32—1100a5; 3.1.1111a24—26. 

85 Cf. PA 2.16.660a9-13: Humans are the most perceptive of animals (aic@ytixwtatov elvaı 
x&v (wwv) because our flesh is softest. Moreover, as taste is a kind of touch, our sensitive 
tongues also make us the best tasters: DA 2.9.421a18-20 and PA 2.17.660a20-22. 


408 RHEINS 


in some form incorporated by Plato into his thought, and consequently trans- 
formed and disseminated through him. The third option was by far the newest 
of the three ideas. The concept of animals (and humans) not merely imitating 
but being imitative (nıunmrucös) is Aristotle's innovation. This was more than the 
repurposing of a Platonic neologism. As we saw, the idea of being imitative 
plays an important role in his understanding of animal behavior and learn- 
ing, and in his teleological explanations of the organs associated with hearing 
and vocalizing. 

Additionally, Option C is the only option that would not provoke any dis- 
agreement within the Lyceum. A Peripatetic might argue that some animals 
have a *numerate nature" or even that one or two show deference to certain 
gods, but not even Strato could dispute the idea that humans are the most imi- 
tative. At the same time, while Aristotle almost certainly would have agreed 
that the knowledge of counting and the recognition of the gods were behaviors 
unique to humans, he is unlikely to have singled out either of these as the fac- 
tor most responsible for making us more authoritative than the other animals. 

Why, then, are these the Options that are on the table when there was a host 
of other traits that could have been considered? It impossible to know what, if 
anything, the author intended by this range of choices. However, we can offer 
a few suggestions: 


i _Inter-school contention: The first two options are considerably more 
Platonic or, in the case of Option B, possibly even Stoic. Option C, how- 
ever, is staunchly Peripatetic. So this may echo an ongoing debate. 

2.  Intra-school contention: We have evidence that the facts underlying 
option A and possibly B were being actively scrutinized if not debated 
by members of the Early Lyceum. If, say, Eudemus, were the author, this 
might be precisely the reason they are on the table.96 

3. The objects of the respective kinds of cognition in A, B, and C correspond 
to Aristotle's three-fold division of subjects in &nıomun dewpyrtucn: math- 
ematics, first philosophy (or theology), and natural science, respectively. 
The thought, then, might be that only man is even aware of the objects of 
the first two, but nevertheless it is the superior imitation and comprehen- 
sion of natural bodies that makes the greatest difference. 


86 An even more radical suggestion is that Options A and B were raised and then rejected 
not only because imitativeness is a more fundamental difference, but also because the 
author no longer regarded counting or belief in the gods as distinctly human activities! 
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Why neıoteov? Perhaps Pr. 30.6 is drawing on a very specific discussion. 
Often a particular npößAyua will raise a question about one or more claims that 
we can locate in extant works of Aristotle or Theophrastus.$” In this respect 
they might have served both didactically as commentary or a kind of quod libet 
and scientifically as a form of research extending observations or knowledge 
already discovered. It is possible, then, that this problem is just such a ques- 
tion, referencing a now lost and so far unidentified Peripatetic work. But to 
claim this as a means of explaining why the question is framed in terms of 
neiot£ov or why these particular answers have been suggested would only be 
buck-passing. We would have the very same questions, only now about a non- 
extant and possibly non-existent text. 

We must take Pr 30.6 in its own terms and work our way back from the 
answers to the meaning of the question. The answers were claims about the 
uniqueness of humankind among the animals made in terms of salient capac- 
ities that we possess and that they lack. The answers also differ in terms of 
whether they are domain specific knowledge (Options A and B) or a generic 
capacity for acquiring knowledge (Option C). The first two seem to appeal to 
the special dignity or indispensability of their own type of knowledge to prove 
their relevance to being neıoteov. This suggests that metotéov is authority in the 
sense of epistemic or moral authority. 

The third option uses the form of reasoning that humans are more neıoteov 
than all the other animals because they are more X than all the other animals. 
Built into the question is the idea that this is actually a quality that animals 
possess to some degree. Of course, X cannot be just anything. We saw that 
the ability to learn and to teach (hence to be obeyed) vary in tandem across 
the species. Being most able to learn means being most able to teach, and if 
instruction is roughly what reıoteov is getting at, then being most imitative will 
imply being most capable of teaching. 

If we combine these two senses, then we get something like the following: 
Why is that humans both can and ought to be listened to? The answer is that 
because they are better learners they are better teachers or instructors, and 
thus more authoritative; to learn, Aristotle reminds us, is to have knowledge.9? 

I do not suppose that we will ever know for certain who the author of 
Pr. 30.6 is. But I believe we can constrain our speculation in a meaningful way 
by saying whom it could be by, and I think an adequate case can be made to 
show that it could be by Aristotle. Theophrastus and Eudemus were, of the 


87 Foster (1927, vii), Mayhew (2011, 1: xxi). 
88 | Cf Et dldoenn daca rte u doxei elvaı, xod tò érevwrcóv pabytdov (EN 1139b25-26). 
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students of Aristotle, the two best known for their biological work.89 We can 
hardly determine for certain what either Theophrastus' or Eudemus’ full views 
were about animal minds, so we can hardly say that Pr. 30.6 is inconsistent with 
them. The doubts Eudemus or Theophrastus might raise concerning Options 
A or B is almost all that we have to go on for them. This could either count for 
their authorship, especially Eudemus; as per point 2, above. Or it could count 
against them, if we assume that the facts stipulated in all three options are 
granted by the author, with only the explanatory adequacy in dispute. At all 
events, Option C is probably more to theirs and every Peripatetic's liking and 
way of thinking. 

One reason to slightly prefer Aristotle to them as a possible author—or 
merely to consider Aristotle a distinct possibility—is this: in the first genera- 
tion of philosophers after Aristotle, the terms of the debates concerning animal 
and human differences were much clearer. The various issues all became bullet 
points under the general heading of: Animals: rational or not?’. Whatever reser- 
vations they may have had about this, it was Aristotle's students, not Aristotle, 
who refered to animals generically as *XAoyo". And in that context Pr. 30.6 
seems to beat around the bush. One can speculate that the debate could only 
reach such a point once the question had been asked already: Which of our 
numerous distinct features makes humans preeminent among animals??? 
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CHAPTER 21 


‘Problematising’ the Problemata: The Problemata 
in Relation to Other Question-and-Answer Texts 


Liba Taub 


Posing questions and offering answers is central to several types of ancient 
literature, including the so-called problem texts, as exemplified by the 
Problemata. Christian Jacob has suggested that the Physical Problems attrib- 
uted to Aristotle are probably the most representative text of the genre.! Such 
works follow a basic pattern in which a question is posed, often in a rather 
detailed fashion and, typically, at least one answer is provided. The genre of 
"problem" literature was impressively long-lived, extending well into the medi- 
eval and early modern periods.? During this long life, the genre of *problem" 
literature was not static, apparently serving various audiences with various 
purposes. Looking at the history of editions, Ann Blair has studied the learned 
version of the early modern period— promulgated in folio Latin editions with 
commentary on the text—as well as inexpensive “popular” editions in a num- 
ber of vernacular languages. Pointing to the possible appeal of problem texts, 
she argues that "this eminently versatile genre offered its readers of all levels 
the satisfaction of a causal understanding of daily phenomena and the plea- 
sure of a varied accumulation of natural philosophical tidbits." A good portion 
of this appeal, she argues, was based on the focus of problem texts on every- 
day puzzles and issues, rather than on theoretical questions. Yet, in her view, 
the genre of problemata was linked to a particular philosophical approach to 
explanation, understood as having been “built around an Aristotelian concep- 
tion of philosophical knowledge as causal knowledge, applied to the explana- 
tion of ordinary rather than specialist or abstract questions." In later periods, 
the genre included *many editions and translations of ancient problemata as 
well as modern contributions, published separately and in conjunction with 
the ‘Problems of Aristotle? 


1 Jacob (2004, 41). 

2 Lawn (1963), Blair (1999). Blair regards medieval and early modern problem literature as a 
sub-genre of question-and-answer texts (Blair 1999, 171). 

3 Blair (1999, 172-73). 
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In the General Introduction to his new edition and translation of the 
Problemata or Problems, which he reminds us is the third-longest text in the 
Aristotelian corpus, Robert Mayhew muses that "surprisingly little can be said 
about the purpose and methodology" of the text. Nevertheless, while calling 
for more work to be done, Mayhew offers some observations about the nature 
of the text. First of all, he notes that the purpose is to raise questions about 
various Peripatetic philosophical and scientific works, and various medi- 
cal (including Hippocratic) texts, as well as reputable opinions (endoxa) on 
a range of topics. He argues that, given the random and repetitive character 
of the compilation of questions-and-answers, the problems “clearly were not 
organized with a view to any purpose or to achieve any specific methodological 
goals.” However, as he emphasises, “virtually all" of the questions begin by ask- 
ing “why”; the questions probe and seek the cause of things, the “on account of 
what”; very often it is a material explanation which is sought, with— perhaps 
surprisingly—very few teleological questions about purpose or aim.^ 

Here, the Problemata will be considered in relation to other ancient ques- 
tion-and-answer texts, with a view, too, to examining its relationship to other 
Peripatetic texts and modes of inquiry. I approach the Problemata, and other 
question-and-answer texts, as a specific genre, and consider questions related 
to issues such as form, function, and intended audience; I am aiming to “prob- 
lematise" our understanding of problem literature, for I believe that our con- 
ception of these texts invites further work. As with some of the examples in 
the Problemata itself, in response to some questions—such as “what is the 
function of these texts?" “why were they written/collected/compiled?" and 
“who are they directed towards?"—it seems unlikely that one single answer 
or solution will offer an adequate account of these texts. Rather, the multiple 
explanations that can be offered may help to account for the character and 
the format of the work, as well as its longevity in different historical contexts. 
In other words, these texts did not necessarily always assume the same func- 
tion or appeal to the same type of audience, enjoying a degree of flexibility 
and variety in their use. The role and function of the "questions" is important; 
while some scholars have also argued that the list of questions-and-answers 
are catechistical, and a form of school-exercise,? it is possible that in some 


4 Mayhew (20n, 1: xxi; xxii-xxiii). See also the essay by Byron Stoyles in this volume, concern- 
ing material and teleological explanation in Pr. 10. 

5 Morgan (1998,80) suggests that there are so few surviving catechistical texts (a couple relating 
to characters in Homer, and a small number relating to grammatical rules as well as gnomic 
sayings) that it does not seem likely that they played a big role in education as an institution. 
Cribiore (2001, 209) describes erotemata (“questions”) as being a late development, occurring 
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cases they represent research agendas. One of the questions I would like to 
raise is whether these “question-and-answer” texts served a special function: 
to help individuals identify themselves, both personally and as part of a larger 
group (which may include people no longer living) as: "I am one of those who 
tries to answer these questions." 

My aim here, in problematising the Problemata, is to offer some suggestions 
to encourage further study of these intriguing texts. In what follows, I offer a 
brief discussion of the genre of "question-and-answer" or “problem” texts. It is 
helpful to consider possible settings in which they might have been compiled/ 
read/discussed/used, and for what purposes. These might include: as sympo- 
siac literature, as a sort of “archive” of research ideas and interests, and as a sort 
of encyclopaedic literature.® 


1 "Question-and-Answer" and "Problem" Texts: Genres and Sub-genres 


There appear to have been a number of different "genres" (or "sub-genres") 
of question-and-answer texts in Greco-Roman antiquity. Several terms are 
applied to these, even though the boundaries may not be entirely clear; in addi- 
tion to problemata, aitiai and zetemata are two other terms that are encoun- 
tered in ancient texts, as well as aporemata. Shades of meaning between the 
terms problema and zetema were not always clearly marked, particularly in 
the Hellenistic period, and these words, along with aporema, may function 
synonymously.” Indeed, George M.W. Harrison (2000, 194 n. 3), writing specifi- 
cally about Plutarch's use of such terms, suggested that even though Plutarch 


in grammatical texts of late antiquity and the Middle Ages, and being derived from pedagogi- 
cal methods. It is not clear what role they played in rhetorical training. 

6 Louis (1991, xxx) suggests that the Problems is an encyclopaedic work; this is a point which 
should be explored further. It is often used in relation to writings which function as reference 
works, encompassing a range of knowledge. The use of the term “encyclopaedic” has been 
debated. Enk (1970, 383) suggested that in Greece "the sophists were the first who claimed 
to impart to pupils all the knowledge they might want in daily life,” but that, nevertheless, 
"notwithstanding the value the Greeks attached to [what we might term] encyclopaedic 
knowledge, they never got so far as to compose an encyclopaedia.” Rather, by Enk’s inter- 
pretation, "it was reserved for the practical-minded Romans to lay down in a compilation 
the results attained by the scientific researches of the Greeks"; he has in mind works such as 
Pliny's Natural History. On encyclopaedism, in antiquity and later, see Doody (2010), espe- 
cially 11-23. See also Taub (2016, forthcoming). 

7 Cf Gärtner (2010, 914). Aristotle's Homeric Problems is variously called Anopyuatwv 'Ounpicav 
(D.L. 5.26 and Vita Hesychii), TIpoßAnudtwv Ounpıxav (Vita Hesychii), Oympuca Mtypata (Vita 
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appears to have intended to mark out distinctions between these genres, 
“perfect consistency is illusory"; even Plutarch himself occasionally mixed 
the terms. 


2 Problem Texts 


There are many types of texts which present questions (or “problems”) and 
answers (or “solutions”). The “socratic” dialogues of Plato often centre on 
questions and answers, presented in a distinctive, almost narrative, format. 
Mathematical proofs (a particular type of text),® pose a problem and then offer 
a solution. Here, I will consider those texts which are mainly (if not solely) 
comprised of questions, sometimes with answers, such as the problemata texts 
included in the Aristotelian corpus. 

Such "question-and-answer" or “problem” texts follow a basic pattern in 
which a specific question is posed, often in a rather detailed fashion, and 
answers are provided; in some cases a single answer is offered, in others a num- 
berof possible answers. These answers may range from rather brief (a few lines) 
to somewhat lengthy (the equivalent of several modern pages). Questions are 
not necessarily related to one another, although in some cases questions on 
similar topics are grouped together (as is the case in the Problemata). 

As a compilation of numerous question-and-answer texts, the Problemata 
is by no means unique: there survive a number of collections of "questions" 
or *problems" which were posed and answered (or solved). Only fragments 
of Aristotles Homeric Questions survive; other texts emphasising questions- 
and-answers include Seneca's Natural Questions (Quaestiones naturales) and 
Plutarch’s Platonic Questions (Platonika zetemata = Moralia 999c-1one).? 
Seneca's Natural Questions, concerned with meteorological phenomena, may 
be regarded, to some extent, as natural philosophical, though it should be noted 


Aristotelis Marciana), xà 'Oyrjgou npoßAnuara (Vita Aristotelis Vulgata), and Homerica com- 
menta (Aristotelis Vita Latina), though these all almost certainly refer to the same work. 

8 Thereis an argument for suggesting that certain logical and mathematical texts (for example, 
geometrical propositions and proofs) can be understood as related to question-and-answer 
texts; in certain geometrical texts, for example the Elements of Euclid, problems are pre- 
sented and solved. (Intriguingly, like the Problemata, the Elements is usually regarded as a 
compilation; the Elements may have been collected by Euclid (between 325 and 250 BCE).) 
Gártner (2010, 913) briefly comments on relevant terminology. 

9 See also Plutarch's Roman Questions (Aitia Romaika = Moralia 263d-2gıc) and Table Talk 
(Symposiakon Problematön = Moralia 612c—748d). 
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that there is a strong ethical and moralistic component as well.!° Some of the 
“Platonic” questions that Plutarch examines are natural-philosophical, while 
others are concerned with mathematical topics.!! Questions and answers were 
recorded and transmitted on non-philosophical topics as well, including— 
importantly—literary questions. Some of the so-called zetemata literature 
deals with the Homeric poems, examining, for example, the meanings of par- 
ticular expressions.!? Significant portions of the pseudo-Aristotelian Mechanics 
(or Problemata mechanica), perhaps the earliest surviving text on the subject,!3 
are also presented in a question-and-answer format. 

The problemata texts, as a genre, reflect interactions between oral and writ- 
ten culture; the texts are collections of “problems,” or “questions and answers,” 
in which problems and questions are posed and answered. The word problema 
refers to something thrown forward or projecting; Liddell-Scott-Jones (s.v. 
npößAnua, 2) also points to a meaning indicating a “hindrance” or “obstacle.” 
Harrison (2000, 195) has suggested that the noun problema (from the verb 
proballo) “by its etymology means to 'throw forward), as in ‘throwing forward 
an idea for discussion, rather like the Latin propono, if perhaps a bit stronger.” 
This meaning of “getting something out there" seems particularly important 
for giving clues to the intended use of the question or problem texts: these may 
be intended as research questions. Like an aporia, a problema is a difficulty or 
obstacle; the term problema may carry a dual meaning, indicating that the dif- 
ficulty is being projected forward for discussion.!* 


3 Addressing Difficulties (aporiai) 


Within the context of ancient Greek philosophy, the consideration of an 
aporia (a difficulty, question, or puzzle) characterises the style of philoso- 
phizing that originates in a difficulty, question, or puzzle being raised for dis- 
cussion; indeed, this type of philosophizing is sometimes called "aporetic" by 


10 See now Williams (2012, chapter 2). 

11 Harrison (2000, 195) has argued that Plutarch set out to innovate with regard to the genres 
of questions-and-answers. 

12 For example, Heraclitus, Homeric Problems (extant) and Porphyry's Homeric Questions. 
The first book of Porphyry's Homeric Questions on the Iliad is extant in one manuscript 
(Vat. gr. 305). For the rest, extracts from Porphyry's Homeric Questions (on the Iliad and 
the Odyssey) have survived among the Homeric scholia. 

13 Berryman (2009, 106). 

14  Ithank Robert Mayhew (personal communication) for sharing his thoughts on this. 
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philosophers. The role of aporiai in philosophy is crucial; according to Aristotle 
(Metaphysics A.2.982b14-20), philosophy—as well as myth—is a response to 
wonder (thauma), arising from a difficulty (aporia).!? With regard to the apo- 
riai, Aristotle explains that: 


for those who wish to get clear of difficulties [for example, philosophers] 
it is advantageous to state the difficulties well; for the subsequent free 
play of thought implies the solution of the previous difficulties, and it is 
not possible to untie a knot which one does not know.... Therefore one 
should have surveyed all the difficulties beforehand, both for the reasons 
we have stated and because people who inquire without first stating the 
difficulties are like those who do not know where they have to go.!6 


For Aristotle, philosophy begins with the identification of aporiai, of difficulties 
and problems;" the metaphor of the untying or loosening (Greek - lusein) of 
the knot points to the work that must be done. Recognising what Hans Gártner 
refers to as the "functional proximity" of aporiai, problemata, and zetemata, 
solutions (luseis) can be understood as the goal of all of these.!® 

Aristotle regarded "difficulties" (aporiai) as a way into philosophy, and dur- 
ing his time at Plato's Academy, he is understood to have compiled notes on 
various examples that intrigued him.!? But as we know from the scope of sub- 
jects covered in his writings, Aristotle was attracted not only to philosophi- 
cal issues, but to a wide range of topics. The Poetics attests to his interest in 
the literary, as do the thirty-eight quotations (which survive today, mainly in 
Porphyry's Homeric Questions) from what was apparently his collection of 
difficulties in Homeric interpretation, eventually published in six books (var- 
iously referred to by ancient authors as Aporemata homerika, Ta homerou prob- 
lemata and Homerika zetemata).?? Rudolf Pfeiffer has suggested that *probably 
over a long period of time" Aristotle had "drawn up for his lectures a list of 
‘difficulties’ of interpretation in Homer with their respective ‘solution;” not- 
ing that the empirical research required by Aristotle for this work “was done 


15 Cf. Peters (1967, 22-23). 

16 Arist. Metaph. B.1.995a27-36; trans. Ross, in Complete Works, 2: 1572-1573. 

17 Cf. Arist. Metaph. B.1.996a6. 

18 Gärtner (2010, 914). 

19 Jacob (2004, 44).See also Louis (1991, xxviii-xxix), who cites E. Egger (1850, 128-34), Essai 
sure l'histoire de la critique chez les Grecs, suivi de la Poétique d'Aristote et d'extraits de ses 
Problèmes avec traduction francaise et Commentaire, Paris: A. Durand. 

20 Pfeiffer (1968/1978, 69). 
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with great care; Aristotle seems to have taken immense trouble to solve numer- 
ous problems of the Homeric poems, some of which had been discussed for 
two centuries"?! In line with this, Chapter 25 of Aristotle's Poetics opens with 
a reference to "problems" (problemata) and their solutions (/useis), specifically, 
problems or difficulties in the epic poets.?? This way of shaping textual ques- 
tions persisted; Nünlist (2009, 11) has noted that, more generally scholia often 
take the form of “ ‘question and answer’: for example, ‘why is it that (òà tl) . . .? 
Answer/solution (Avatc): because (8x1). . ' or the like," suggesting that this prac- 
tice goes back to Aristotle himself. The collecting activity that resulted in his 
Homeric Questions was not dissimilar to the sort of data collection that Aristotle 
undertook in other spheres, including his own empirical research on living 
organisms. Furthermore, he involved others in his collecting activities; he was 
responsible for assembling a collection of the constitutions of city-states, a col- 
lection that informed his work on politics, as well as—apparently—proverbs 
and popular sayings.?? 


4 The Pseudo-Aristotelian Problemata 


The compiling of a collection of difficulties and problems resonates with other 
aspects of Aristotle's activities, including the collecting of proverbs, as well as 
his suggestions for taking reading notes and making lists of opinions. Aristotle's 
collection of problems (aporiai) was available to members of the Lyceum. Over 
time, a number of Peripatetic philosophers added to the collection.”* Aristotle 
is known to have written a book of problems, and while there is scholarly 
agreement that the so-called Pseudo-Aristotelian Problems (Problemata) is not 
by Aristotle himself, Robert Mayhew (201, xxi) has plausibly suggested that 


21 Pfeiffer (1968/1978, 69). Differently, see Breitenberger (2006, 305-21 and 369-430). 

22 Chapter 25 is notoriously difficult, and scholars have debated its meaning. Else (1967, 
11-12), ventured that “this section is not really a part of the fabric of the Poetics,’ suggest- 
ing that "it appears to be a compendium of material collected and published elsewhere 
and simply tacked on here, possibly by a later redactor, as an appendix, to Aristotle's dis- 
cussion.” See also Janko (1987, 145) on Poetics chapter 25 and the "problemata" related to 
Homeric Problems. 

23 See [Aristotle] Athenaion Politeia. Natali (2013, 97-98) also discusses Aristotle's collecting of 
opinions and of proverbs and popular sayings (25-26). He mentions Athenaeus (2.60d-e), 
noting that Cephisodorus criticised Aristotle for collecting proverbs (testimonium 63d). 

24 Louis (1991, 1: xxiii-xxxv; cf. Mayhew (201, 1: xxi). See also Natali (2013, 117), who treats the 
doxographical lists as a type of visual aid useful for teaching, along with diagrams, maps 
and anatomical illustrations. 
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Aristotle began the work we now have, but that over the years (and after his 
death) others added and subtracted from it. The work was apparently com- 
piled over a period of time and may not have reached its present form before 
the fifth century CE; in others words, it may not be the work of one individual, 
but many. Having said that, some of the material included in the Problems 
seems actually to have its source in the work of Aristotle; several ancient 
authors (including Plutarch and Cicero) described portions of the Problems 
as Aristotelian.?® 

The work is composed of thirty-eight books, covering a wide range of sub- 
jects, from problems connected with medicine, to problems associated with 
justice and injustice. The thirty-eight books of the work contain nearly 900 
questions, organised by topic.?® Book 1 deals with problems connected with 
medicine; we find problems concerned with mathematics (Book 15), problems 
with shrubs and plants (Book 20). Several of the books are particularly con- 
cerned with problems related to meteorological phenomena; Book 25 deals 
with air and Book 26 with wind. 

The problems are posed in a particular fashion; many begin with the ques- 
tion: "Why?"7 Furthermore, the answers offered are (always? usually?) in the 
form of a question: “Is it because...?" Here is question 9 from Book 25, con- 
cerned with air: 


Why does air, which is thicker than light, pass through solid things? Is it 
because light travels only in a straight line, and this is why sight cannot 
see through porous things, like a pumice stone? For the passages overlap; 
but they do not in the case of glass. But air is not hindered, because it 
does not go straight through that which it passes.?8 


This is the sort of question we can imagine being answered by one of the 
physikoi. The rather mundane character of many of the questions, often (but 


25 Hett (1936, 1: vii-viii). Cf. also Louis (1991, 1: xxviii-xxix); Mayhew (2011, 1: xx-xxi); Flashar 
(1962, 308). 

26 Cf. Forster (1928, 163). 

27  Inthe APo.24.89b24-35, Aristotle had explained that there are four mains types of ques- 
tion to be posed in an investigation: the “that” (or, the “fact”), the “why” (the reason why), 
if it exists, and what it is. The form of the questions posed in the Problems is an enquiry of 
the second type. See Mansfeld (1992, 70-71). Cf. Barnes (1984, 1: 147). 

28 Pr. 25.9.939a10-15, trans. Mayhew (201, 2: 145). 
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not only) focusing on familiar, everyday occurrences, has resonance with the 
Aristotelian explanatory tactic which depends upon use of analogy.?? 

Thinking about individual problems in the Problemata, it is also worthwhile 
to consider their relation to other types of problems and puzzles, including 
those which may be classified as philosophical problems, puzzles for sympo- 
sia, and even mathematical problems. Indeed, Book 15 of the Problemata deals 
with questions concerning mathematics and celestial matters, for example, 
question 10: 


Why are the shadows from the Moon longer than those from the Sun, 
when (the shadows) are from the same perpendicular object? Is it because 
the Sun is higher than the Moon? The ray from the higher body must, 
therefore, fall inside (theray from the lower). A gnomon is where AA is, the 
Moon is B and the Sun is T. The ray from the Moon, then, is Bz, so that AZ 
will be its shadow; but the ray from the Sun is TE, so that its shadow will 
necessarily be shorter, for AE, will be its sShadow.39 


Here, a question arising from observation—the length of shadows—is 
answered by means of a geometrical demonstration.?! Many mathematical 
texts (for example geometrical propositions and proofs) can be understood as 
related to question-and-answer texts; in certain geometrical texts, for exam- 
ple Euclid's Elements, problems are presented and solved. There is no distinct 
genre of *mathematical text" in antiquity; those authors writing about math- 
ematics used a variety of formats, including some that look similar to question- 
and-answer texts.?? 

The question-and-answer format reflects both some subtleties and compli- 
cations in terms of format and presentation of individual problems, suggest- 
ing a degree of liminality between oral and written discourse. Given that the 
Problemata is composed not simply of individual problems, but is a number 
of collections of question-and-answer texts grouped into "books," a consid- 
eration not simply of the form and function of individual problems, but also 


29 Lloyd (1966, 193); Taub (2003, chapter 3). 

30  Pr.1510.912b4-10, trans. Mayhew (200, 1: 471). 

31 The question concerns the shadows cast by the sun and moon. A geometrical demon- 
stration is used to present an argument about phenomena. Mayhew (2012, 182-83) has 
suggested that Book 15 may contain “remnants” of what were at some point two separate 
sets of problems, one concerned with more general mathematics, the other focused on 
astronomy. 

32 Taub (2013 341). 
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of the function of individual books and, indeed, the whole collection, would 
be desirable. 

The written format of the text is important, and raises numerous questions 
regarding the ways in which the text was used. An enormous range of topics 
is addressed in the individual books of the Problemata. How were individual 
books used? Was the entire Problemata copied, or were individual books, on 
specific topics, chosen by users? We know that individual books of Pliny the 
Elder's Natural History could be copied as desired by readers/users; is there 
any evidence of a similar practice with the Problems??? One can imagine that 
some books would have been deemed particularly useful for teaching; what 
other functions did the books serve? It is possible that the books served “archi- 
val” functions, allowing—even encouraging—the recording of ideas and 
approaches to solving particular types of problems and questions.?^ The prob- 
lem texts should also be considered with regards to the so-called doxographi- 
cal literature, in which doxai (opinions) are reported and organised for use in 
philosophical argument.?5 

Then there is the question of the entire Problemata, as a collection not only 
of individual question-and-answer texts, but as a collection of collections of 
such texts, into “themed” books. What is the purpose of such a wide-ranging 
collection of question-and-answer texts? What other collections of questions 
were compiled? Are there any parallel collections, covering such a variety of 
subjects? Blair has argued that the Problemata represents an encyclopaedic 
inquiry? suggesting that this was part of the appeal of the collection as a 
whole. These questions, while intriguing, cannot all be addressed here; never- 
theless, they are worth raising. A consideration of the Problemata with regard 
to other texts that are in various ways somewhat similar to it is useful as a first 


33 Cf. Gell 2.30.11, "This too has been observed by the most experienced philosophers of 
nature, that when the south winds blow the sea becomes bright and blue, [when] the 
north winds [blow the sea becomes] dimmer and blacker. I noted the cause of this when 
making excerpts from Aristotle's books of problems (Aristotelis libros problematorum).’ 
Ithank Robert Mayhew for this example. 

István Bodnár (personal communication) has pointed to the additional question as 
to whether or not such excerpts would have been intended mainly for personal use, or 
would have been circulated to others. I thank him for raising this and other insightful 
points with me. 

34 Gärtner (2010, 913-14) notes that the term zetema was used as a terminus technicus for 
philosophical research questions that require solutions. 

35 Diels (1879). 

36 Blair (1999, 171). 
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step; with that in mind, we turn our attention to so-called zetemata and doxo- 
graphical texts. 


5 Zetemata 


Mathematics provides special sorts of problem-texts, which may be regarded 
as technical. Other problem texts focused on literary works, especially epic, 
and also relied on a type of technical knowledge and, in a somewhat simi- 
lar way, seem to have offered opportunities for a display of ingenuity—even 
virtuosity—in the solutions offered. The term zetema is related to the verb zetein 
("to search"): a zetema is the focus of a search or investigation; the impulse for 
conducting a search may be an aporia or a problema.?" For some authors and 
readers, the term zetemata appears to have been used in a “quasi-technical” 
sense for problems or questions concerning the meaning of expressions in the 
Homeric poems, as well as passages in other texts, and individual statements 
or opinions or incidents.?? Harrison has explained that the term zetemata orig- 
inally seems to have been used in the context of the exegesis of difficult literary 
passages, especially in Homer but in other poets as well. However, the term 
was not restricted to literary studies: that the nature of the specific inquiry 
was drawn out while confined to a single issue is shown through its frequent 
application to legal proceedings, for example, in papyri, and inscriptions. He 
has suggested that the term zetema "seems to have been assigned a technical 
philosophical meaning to describe a search or inquiry" about abstract notions 
or qualities, such as "the gods" (ta theia) (as in Xenophon Memorabilia 1.1.15), 
or "virtue" (arete) (as in Plato's Meno 79d). By his reading, it was Plutarch's 
“archaizing innovation" to bring the term back to an earlier sense, referring 
to the consideration of a tightly-defined query (as in the study of passages 
in Homer). In Plutarch's case, the query was usually one of a philosophical 
nature, one that “normally required a long development yet did not necessarily 
admit of a finite answer agreeable to all parties."?? Thus, for some authors and 
readers the term zetemata was not restricted to literary questions, but might 
include specific questions on other topics, for example, as part of the study of 
philosophy or nature, and of scientific research. 


37 Gartner (2010, 914). 

38 Cherniss (1976, 2-5), in his “Introduction” to Plutarch’s Platonic Questions, discusses the 
so-called zetemata literature. 

39 Harrison (2000, 195). Cf. König (2007) and Opsomer (2013) on Plutarch and questions. 
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In the case of Plutarch's Platonic Questions, we have ten separate zetemata, 
each concerned with the meaning of a passage or of apparently related texts in 
Plato, but unconnected with one another, and without any general introduc- 
tion or conclusion to give the collection unity or to suggest a reason for the 
sequence of ordering these zetemata. Several of the Platonic questions that 
Plutarch examines are focused on mathematical and natural philosophical 
issues, for example question 6: 


In what sense does Plato say that, because there is void nowhere, the 
cyclical replacement of motion is the cause of what happens in the case 
of medical cupping-instruments and in that of swallowing and of weights 
that are thrown and of flowing waters and of thunderbolts and of the 
apparent attraction to amber and the loadstone and of the consonances 
of sounds? For he would seem in extraordinary fashion to be proposing 
a «single» cause as the source of numerous and dissimilar occurrences.^? 


Intriguingly, Plutarch makes it clear that he was not the first to pose questions 
about these particular passages; he discusses and refers to answers other than 
those which he offers as his own. (In this way, the presentation is somewhat 
similar to Aristotle's treatment of the doxai [opinions] on problems or ques- 
tions posed in his writings; this similarity will be revisited below.) 

Harold Cherniss noted that zetemata dealt with problems for which the 
solutions suggested might be made available to interested readers in vari- 
ous forms. One such format might be called “notes” (hypomnemata); another 
is that of the literary *symposium."! The latter was an entirely appropri- 
ate literary frame in which to present questions and answers, since in intel- 
lectual circles problems and puzzles were proposed for discussion by the 
company after dinner. Athenaeus' third century Deipnosophistai (The Learned 
Banqueters) is a particularly rich examplar. Pfeiffer suggests that zetemata were 
actually part of symposiac culture: the custom of zetemata proballein (throw- 
ing out or putting forward questions) *may have prospered at the symposia 
of intellectual circles"^? It is also possible to contrast “the give-and-take of 


40 Plut. Platonic Questions 6.1.1004d-e. Trans. Cherniss (1976, 63-65). 

41 Cherniss (1976, 2-3). 

42 Pfeiffer (1968/1978, 69). But note Blank and Dyke (1984, 23), criticising Slater (1982, 346— 
48): "There is, then, no reason to suppose that the great Alexandrians regarded the solving 
of philological problems as somehow connected with symposia. Symposiastic conversa- 
tion in Ptolemaic Alexandria will have contained discussion of some zetemata, but it is 
unlikely to have contained all such discussion. ... Not all problem-solving, let alone all 
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sympotic literature" versus the seemingly “more straightforward question-and- 
answer format of aitia/"^? Multiple answers are common both to sympotic and 
to question-and-answer texts. Certainly, sympotic literature gives voices and 
perspectives to the different views presented: "this sort of person offers this 
sort of solution.”* 

Plutarch himself in his Symposiacs uses the term zetemata of the questions 
or problems propounded and discussed there— several of these, without their 
literary embellishment, could have been included in his Platonic Questions. 
Similarly, as Cherniss notes (1976, 3), the material from the Platonic Questions 
could have been incorporated in the Symposiacs. There is a question whether 
or not zetemata texts are fundamentally different from problemata texts, or 
merely a variant type. 


6 "Problem Texts" in Relation to Doxographical Texts 


And, strikingly, in the Aristotelian Problemata the individual problems them- 
selves presented therein display no authority instilled in the text itself: the 
problems are almost completely anonymous.*? Yet, as has already been noted, 
to some extent question-and-answer texts are reminiscent of doxographical 
texts, in which a number of opinions (as potential “answers”) are provided. 
Remember that in his other works, Aristotle often provided a number of 
opinions (endoxa) on any given topic. Indeed, in the Topics (104a9-35), he 
explained that starting from opinion was an important feature of dialectic.*® 
In addition to starting from others' opinions, another characteristic of dialectic 
(and also of philosophical dialogue) is the question-and-answer format. It is 


the work of the Alexandrian scholars, is to be viewed with the symposium in mind.” (Cf. 
Jacob 2004, 47; 51) 

43 Harrison (2000, 194 n. 3). 

44 Aude Doody (personal communication) has suggested that, perhaps, the dramatisation of 
debate is already implicit in zetemata. 

45 Jacob (2004, 41-42). Aristotle himself refers to the Problemata, but almost always it is dif- 
ficult to connect with the extant work. The ancient lists (those of Diogenes Laertius and 
"Hesychius," at any rate) likely come from the Hellenistic period. By the time of Diogenes 
Laertius 5.26, Problemata are ascribed to Aristotle, a tradition no doubt stemming from 
the Hellenistic period. The reference in Diogenes Laertius to a work known as the Physics 
(Physica) in thirty-eight books suggests that this is our Problemata, which has the same 
number of books; see also Menn, in this volume, on this point. Diogenes Laertius men- 
tions other *problem"-type works ascribed to Aristotle, including the Mechanics. 

46 Cf. Smith (1997, xiii-xiv). See also Mansfeld and Runia (2009) 2.1.158-61. 
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this question-and-answer format that distinguishes dialectical argument from 
other kinds of argumentation.^" Socrates, as portrayed in Plato’s dialogues, had 
earlier used opinions as the starting-points for argument and investigation. The 
Problemata and Plutarch's Platonic Questions provide examples of different 
opinions (or “answers”) on particular questions. Seneca's Natural Questions, 
might be considered as some sort of variant on a question-and-answer text 
and, to some extent, it may be regarded as doxographical. Many of the doxai 
would have been recognised as being associated with particular individuals 
or philosophical schools. It is easy to imagine that the questions posed might 
well reflect opinions, endoxa, and so be related to doxographical texts, in which 
opinions are collected and recorded. Doxographical texts can also be under- 
stood as preserving or archiving earlier ideas, and might be organised as lists, 
or even tables, of various opinions on specific topics and questions.*3 (The 
coinage “doxography” dates to the nineteenth century, and posits a literary for- 
mat which is now—apparently—lost, even though “traces” survive in other 
works; there are references to what appears to have been the practice of com- 
piling lists of opinions.^?) Surviving textual evidence (including references to 
now-lost texts) reflects a number of activities involved in producing and using 
these texts which served an archival function, allowing storage, with a view to 
future retrieval; these activities contribute to the processes of archiving and 
accessing the information contained therein. 

In much of his discussion of dialectic, Aristotle seems to be operating within 
the framework of oral argument, especially when one remembers that dialecti- 
cal argument may be useful for casual encounters. However, he makes it clear 
(Topics 114.105b13) that he is also working within a culture of the “book,” a cul- 
ture of both reading and writing. He suggests that ^we should select also from 
the written handbooks of argument, and should draw up sketch-lists [diag- 
raphai; Smith trans. = “tables”; cf. EE 3.1.1228a28] of them upon each several 
kind of subject, putting them down under separate headings.” Here, one can 
imagine ordered lists, or tables as Smith suggests, organised by headings, such 
as "good" or “animal.’5° The lists or tables allow the classification of various 


47 Dialectical argument can be distinguished from sophistical (or contentious) argument. 
Cf. Smith (1997, xv). 

48 On doxography, see Mansfeld (1986/1990; 1992; 2002; 2012); Mansfeld and Runia (1997); 
Runia (1999, 46); Meyer (2006). In addition to lists of doxai, doxographical literature may 
include other formats of text; cf. Fischer (2013). 

49 Diels (1879). 

50 Smith (1997, xxiii-xxiv). See also Natali (2013, chapter 3). 
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endoxa by subject, thereby allowing ease of reference when required. This can, 
I would argue, be understood as a form of “archiving,”>! 

The collection of opinions as part of the method of philosophising was cen- 
tral to the aim and function of doxographical texts. In Aristotle's writings on 
physics, it is clearly a fundamental part of the tactics in these works, includ- 
ing the Physics, On the Heavens, and the Meteorology, to survey the views of 
others, especially “the wise.” Cynthia Freeland has argued persuasively that 
Aristotle's discussion of the endoxa presents a picture of natural philosophy 
as a "problem-solving activity" in which important questions and problems 
are highlighted.°? Questions and problems may arise from the process of criti- 
cal examination of the endoxa, apart from the phenomena themselves. So, for 
example, Aristotle rejects Anaxagoras' explanation of hail, in which clouds 
are forced by the summer heat to the upper region, where the water in them 
freezes. He cites evidence, based on observations, to refute the explanation: 
Aristotle points out that hail falls from clouds close to the earth, rather than 
from far above, contradicting Anaxagoras’ opinion on the matter.° In this way, 
doxographical and problem-solving texts play synergistic roles in Aristotle's 
philosophical practice. 


7 Written Form of the Problem Texts as Archive? 


As it stands, the genre of problem texts reminds us of the oral nature of ancient 
discourse, and the various literary forms that reflect orality. One of the chal- 
lenges of oral discourse was to remember: the role of memory in oral composi- 
tion and transmission of poetry, for example, is a big topic outside the scope of 
this essay; nevertheless, some have argued (and experienced) that written for- 
mats can serve as aids to (or even replacements for) memory. The notion thata 
literary (written) text may serve to preserve—as well as present—information 
and ideas is important here.’* 


51 Arist. Top.1.14.105b12-17, trans. W.A. Pickard-Cambridge, in Complete Works, 175. Aristotle 
also instructs that "in the margin, too, one should indicate also the opinions of individual 
thinkers, e.g. that Empedocles said that the elements of bodies were four,’ indicating the 
desirability of active involvement by the reader with the text. (On Aristotle's reputation 
as a reader, see Althoff (1999, 94 n. 94) and Düring (1957, 98 and 337 ff.)). 

52 Freeland (1990, 79). 

53 Freeland (1990, 79). Arist. Mete. 1.12.348a14-30. 

54 Cf. Small (1997, 240). 
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The vocabulary used to describe dealing with problemata and zetemata, 
as well as aporiai, vividly connotes activity. Significantly, the presentation of 
questions and answers is characteristic of several styles of ancient Greek and 
Roman philosophical discourse, including dialectical argument and dialogue. 
Notably, the questions and answers presented in the Aristotelian Problems are 
not presented as part of a conversation, discussion or debate (as in, for exam- 
ple, Plutarch's dialogue On the Face of the Moon). There is no social interaction 
or background alluded to in the text itself, as we might expect in symposiac 
literature. Yet, clearly, the material presented in collections of questions-and- 
answers, like the Problems, could have been offered in other genres of texts 
very easily (for example, dialogues), without much difference in their format; 
typically, in dialogues, a question is posed and an answer (or two) proffered. 
The presentation of questions-and-answers in a “stripped-down,” “bare bones" 
format, devoid of any of the contextualisation offered by a dialogic or sympo- 
siac text invites us to consider the possible motivations for this format. The 
presentation of question-and-answer texts as written lists or collections of 
questions-and-answers (some of which include lengthier, and more, answers 
than others) encourages us to think about the importance of that written for- 
mat, and the possible functions of that format, for instance, perhaps as a sort 
of archival genre, a repository of interesting or perplexing questions, to be used 
in a range of activities, including teaching (of various subjects) and research. 

Here, the “openness” of the genre of problem texts is significant,?? for it 
allows—and possibly even encourages—the text to develop in the hands of 
readers, who then, in turn, may become subsequent authors, or alterers of the 
original text. The notion of "compiler" suggests that someone acted to collect 
questions together into one text; while that may have been the case, room 
should be made for understanding the role of active readers, who helped to 
change and alter an evolving text. As an example of an “open” genre, the prob- 
lem text is actively engaged with, in a way not entirely dissimilar to another 
open genre, the commentary; new readers can put their own stamp on the text. 

The format of the problem texts reflect the interchange of questions and 
answers associated with certain styles of philosophizing, as well as symposiac 
culture, suggestive of oral discourse. Yet, simultaneously, problem texts also 
suggest a certain concern with written formats, including lists, if not a cer- 
tain “bookishness.” Aristotle has been credited (for example, by Rudolf Pfeiffer 
as well as Jocelyn Penny Small) as having assembled “the first large private 
library" 56 This is an important clue that he valued the preservation and what 


55 Jacob (2004, 43). See also Sluiter (2000, 191-92) on “open” and “closed” genres. 
56 Pfeiffer (1968/1978, 67); Small (1997, 43-44). 
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might be posited as the relatively easy retrieval of information (while noting 
that the ease of handling papyrus rolls has been the subject of modern schol- 
arly debate, and there are ancient anecdotes about the unwieldiness of rolls). 
Indeed, certain types or genres of texts, including lists and notes, as well as 
“problems,” may have been used to provide an archival capacity for Greeks and 
Romans interested in studying topics and issues in a range of fields, including 
physics, astronomy, mathematics and medicine. 

Amongst the ancient Greeks and Romans, there were a number of seem- 
ingly special textual formats that were used to permit storage, organiza- 
tion, and retrieval of various sorts of information. For example, we have the 
records of astronomical data preserved in Ptolemy's Handy Tables (Ilpéyetpot 
xavoves); Pliny the Elder presented another sort of “table,” a table of contents, 
as the summarium in Book One of the Natural History can be understood and 
used.5? These completely different types of “tables” both provided the means 
to preserve, organise, transmit, and retrieve information important for what 
we today regard as scientific work (such as astronomy, astrology, agriculture, 
etc.), and the types of texts these "tables" represent persist into our own time; 
indeed, they are regarded as crucial components of many sorts of texts, not 
only the scientific. 

Other types of texts useful for recording and retrieving all sorts of informa- 
tion appear to have been developed and used by ancient scholars, including, 
but not only, those engaged in natural philosophical work. We find in ancient 
texts references to and traces of what might be regarded as several different 
genres—which might almost be regarded as technologies—for organising 
and storing knowledge, ideas, research questions, data, various bits of infor- 
mation, observations, etc. Examples of some of these genres—including the 
summarium in Pliny's Natural History, literary parapegmata, etc.—survive in 
extant texts; in other cases, we have only fragmentary traces, and the accounts 
or reports of others (including references to diagrams, which no longer 
actually survive).58 


57 See Doody (2001) and Small (1997, 16-18) on Pliny's table of contents. 

58 On the summarium, see Doody (2001); on parapegmata, see Taub (2003, chapter 2), 
Lehoux (2007, chapter 1); on diagrams (and whether what we find in later manuscripts 
relates to anything that existed earlier), see Saito (2006). On diagrams in Aristotle's works, 
see now Natali (2013, 113-17). 
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8 An Archaeology of Texts 


It is worth considering the possible relationships between “question-and- 
answer” texts (including problemata and zetemata) and other genres, for exam- 
ple, Aypomnemata (notes) and doxographical texts preserving doxai (opinions 
or tenets). I propose a sort of archaeology of texts, to explore question-and- 
answer texts and other, possibly related, genres. I note that a somewhat simi- 
lar approach was advocated by Jocelyn Penny Small, in her Wax Tablets of the 
Mind: Cognitive Studies in Memory and Literacy in Classical Antiquity. She 
describes her approach as: "Look at what was produced and try to figure out 
why it is the way it is and what that implies for tasks that it was used for"? In 
the case of question-and-answer texts, relevant issues include considering how 
the format of these texts may shed light on their creation and usage. 

The genres of (collections of) question-and-answer text, doxographical text, 
and hypomnema appear to share several features with regards to the activities 
associated with their production, assemblage and use: 


* the “open” nature of the text; 

* the “empirical” research underlying the text; 

* these texts often suggest or reflect activity and interaction (like dialogue or 
conversation), conducted in groups (for example, symposia); 

* the process of compilation by a number of people over a period of time (for 
example, our Problems is reckoned to be a compilation over centuries, with 
many people having been involved); 

* the publication (and shared nature) of these texts (i.e., they are not only for 
private consumption); 

* these genres of texts seem to have all been intended to contribute to other 
intellectual projects (the results of which were often themselves communi- 
cated in written form); 

* the preservation (and use) of these texts by other, later writers, indicating 
that they were regarded as worthy of continued interest and investment; 

* thesense that these texts are part of a long-lived "tradition" (for example, of 
pointing to questions or problems and looking for and offering answers or 
solutions). 


59 Iam not exactly certain whether my approach is an example of what Small herself refers 
to as "anticipatory plagiarism," referring to "those situations when a scholar thought of 
something totally independently, only to discover later that someone else had already 
thought of the same thing" Small (1997, 245, Preface, n. 1). 

60 Small (1997, 240). 
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At least some of the compilations of questions-and-answers (including the 
Problemata) appear to have been part of a communal effort, in some cases, con- 
nected to a school— perhaps undertaken over a significant period of time—to 
identify intellectual problems and to offer solutions.®! There is evidence that 
activities involved in addressing such questions were sometimes done in group 
settings (e.g., symposia, and later, for example, through the reading of com- 
mentaries in group settings). Significantly, the format of the question-and- 
answer text was not unique to Greco-Roman antiquity, but appears in (and in 
some cases was transmitted to) other cultures and later periods.9? 

Considering the Problemata, Istvan Bodnar has pointed to what appears 
to be, from the "archaeological" standpoint I advocate, a tension between, for 
example, the open and shared nature of the work, produced as a compilation 
of problems devised and collected within a close-knit intellectual community, 
and its fixed and uniform character as a publication in antiquity. Because of this 
tension, we may regard the Problemata as a "fossilized end-result of an essen- 
tially open endeavor" accomplished over a period of time. Indeed, the open 
nature of the genre is further indicated in the way that later works incorpo- 
rated material from the published Problemata.® With this in mind, it is worth 
revisiting Blair's work on problem texts in later periods. As she has noted, the 
genre included editions and translations of ancient problemata, in addition 
to more modern contributions, which were themselves "published separately 
and in conjunction with the ‘Problems of Aristotle'"6* This again points to the 
open nature of the problem literature: new problems are presented in later 
periods, while fresh ways to present the ancient material are developed, even 
as texts are edited, translated, published and, again, fixed. 

More generally, question-and-answer texts may have served as important 
archives for the active researcher in a number of areas, including natural 


61  Forexample there are clear connections between three books of the Problems (2, 5, & 26) 
and three works of Theophrastus (On Sweat, On Fatigue, On Winds). 

62 Niehoff (2011, 50); as Harrison (2000, 194, n. 3) notes, medieval and Renaissance scholiasts 
and commentators used the term quaestiones to cover a range of sub-genres. 

63 Bodnár (personal communication). He points out that while we do not know the tex- 
tual variants of the Problemata in antiquity, the number of books seems to have been 
fixed early on. I am grateful to him for sharing his suggestions and insights. Flashar (1962, 
359-70) provides a detailed account of later ancient problemata collections, noting which 
contain material from the Problemata; he also discusses the Problemata in the medieval 
period, including Arabic and Latin translations (370—74). 

64 Blair (1999, 172-73). 
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philosophy as well as medicine.55 Significantly for our consideration of the 
archival character of question-and-answer texts, some of the observations in 
the Problems are also found in Aristotle's works,96 suggesting that the collected 
questions and answers were used to produce more polished treatments.97 The 
“problem” text is an archive of past (and present) research topics and questions; 
furthermore, the provision of potential answers (sometimes singly, sometimes 
as multiple possibilities) may provide an archive of research "progress." 69 

As noted above, this genre of *question-and-answer text" is clearly related 
to other genres and styles of discourse, particularly the dialogue (including 
the symposiac literature) and the so-called doxographical literature. One pos- 
sible function of the genre of the question-and-answer text is also to serve as 
an archive of active and interesting research problems. The archival function 
of the problem texts reinforces a link to doxographical lists; both were used as 
part of a philosophical method, involving the consulting of previous work in 
the field. Certainly, a list of previous questions asked and answers proposed 
could help shape further work. 

The questions and answers of the problemata texts may be related, to some 
extent, to the dialogic form, and gesture towards oral exchange, while also 
sharing something of the compiling of the written lists associated with doxo- 
graphical texts. In the case of both problem texts and doxography, the form of 
the genre was closely related to and in part determined by the philosophical 
methods being advocated. The links between these types of texts may be fun- 
damentally related to argumentative and investigative methods. 

One question explored here is whether it is fair to say that certain types or 
genres of texts (lists, notes (hypomnemata), “problems,” etc.) provided an archi- 
val function, preserving records and texts relevant for research, for Greeks and 
Romans (and later readers and users) interested in studying topics and issues 
in a range of fields, including natural philosophy, astronomy, mathematics 
and medicine; the archival function permits a form for "storage" (in this case, 


65 Natali (2013, 104-13) discusses methods of gathering and interpreting information at the 
Lyceum, but does not consider question-and-answer texts in this way. 

66 For example, within Book 10 of the Problemata, nearly half of the chapters seem to 
have their source in, or otherwise some connection to, Aristotle's biological writings; 
cf. Mayhew (20n, 1: 279). 

67 Mayhew (personal communication) has suggested that this may also indicate that stu- 
dents/ colleagues in the Lyceum were raising questions about the biological work being 
carried out by Aristotle and others. 

68 “Progress” is typically regarded as a Stoic concept. 
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almost a form of list) as well as retrieval of information. The genre of *problem" 
or *question-and-answer" text is not particularly well-studied, yet may be 
important for our understanding of scholarly community and methods, and 
particularly for understanding how information is archived and accessed by 
those interested in scientific (including mathematical and medical) subjects. 
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135 
142 
198 
143 
143 
96 
92 
139 
138 
139 
140 
212 


441 


442 


44.524b23-30 
4-4.584b36-585a3 
4.7.532b1 
4.9 
4.10.536b24-32 
5.8.542a26 
5.8.542a30—-32 
5.11.543b25 
5.33.558a3 
7(8).1.588a17-b3 
7(8)4.588a21 ff. 
7(8).2.589b31-590a2 
(8).12-17 
7(8).12.597b25-26 
7(8).12.597b27-29 
7(8).28.605b22-24 
7(8).28.606b2-3 
7(8).28.606b17-19 
7(8).29.607ag-13 
7(8).29.607a9 
8(9).1.608a13 ff. 
8(9).1.608a26 ff. 
8(9).1.608a17-21 

(9). 

(9). 

(9). 

(9). 

(9).4 

(9). 

(9). 

(9). 

(9). 

(9). 

(9). 

(7)-5 


N 


8(9).1.608b2-6 
8(9).3.610b20 ff. 
9).29.618a25 
8(9).32.618b18 
9).44.629bs ff. 
9).46.630b18-22 
8(9).46.630b21 
8(9).48.631a26-27 
8(9).49B.633b5-7 
8(9).50.631b20 
8(9).50.632a4 
.585a32-33 


oo 


oo oo 


90775 


IA 
1.704814 

2.704bu-17 
4.705bu1 

5.706bui-16 
8.708b10-11 
16.713b9-10 


Inun. Nili 


1 Also see under Resp., as Juv. 7-27 = Resp. 1-21. 


50 
128 

50 

135 
16-17 
133 

134 

133 

134 

191, 207, 391 
391 

139 
200 
406 
209 
194, 210 
210 

193 

89, 207 
199 

391 

391 
406 
391 

391 

391 

391 
389 
404 
391 
392 
130 

139 
139-40 
209 


128 
144 
143 
143 
128 
210 


2-3, 16-17, 29, 69, 274 


Insomn. 
1.458433-459a22 
2-3 


Juv! 

5.46921-23 
5.469b29-470a3 
5.470a15-18 
5.470218 
26.479b17-480a15 


Long. 
1.465a7-10 
3.465b25-29 
5.466b16-22 
5.466b22-28 


Mech. 
847210-848a37 
84721619 
847a21-24 
847a23-28 
847b18-19 
847b21-23 
848a19-37 


Mem. 
1.449b28-30 
1.450a15—17 


Metaph. 

Aı-2 

Aa 

A.1.980a1 
A4.980a24-27 
A.1.980a27-b27 
A.1.980b22-25 
A.1.981a28-bı 
A.1.981b23-25 
A.2.982b17-20 
A.2.982b14-20 
A.2.982b22-24 
A.2.983a16-17 
A.4.985b10-19 


INDEX LOCORUM 


16 
21 


109 
106-107 
300 

38 

184 


194 
199 
194 
210 


15 
26 
26 
15 
27 
28 
26 


390 
390 


20—22 
187 
344 

22 

390 
406 

20 

20, 406 
26 

418 

20 

27 

24 


INDEX LOCORUM 


A.9.992a10-11 
B.1.995a27-36 
B.1.996a6 
T.5.1010a11 
T.6.1011a32-34 
H.2.1042bu-15 
H.2.1042b29-35 
A.8.1073b3-8 


Mete. 
1.3.340b26 
1.5.342b10-11 
1.12.348a14-30 
1.13.349a26-bıg 
1.13.350a18-bı8 
2.1-3 
2.2.354b33-355a32 
2.2.355833-35 
2.5.361b30-35 
2.5.362a11 

2.6 
2.6.363a21-25 
2.6.363424-25 
2.6.364bıg 
2.6.365a12 
2.8.367b12-19 
2.8.367b20-31 
2.8.368a29-30 
3.2-6 
3.4.374b24-28 
3.6.377b17-22 
3.6.377b18-23 
3.6.377a31-b4 
4.1.378b27-379a14 
4.2.379b18 
4.3.380b13 


Mir. 
134 


MM 
1.20.1190b14 
2.6.1203a22—29 


PA 
1.1.639a19-b3 
1.1.639b14-16 
1.1.639b26-27 


23 
418 
418 
185 
175 
24 
191 
222 


183 

291 

427 

299 

193 

282, 292 
299 

287 

299 

299 

274 

175, 274, 300 
4, 38, 191 
299 

274 

283 

299 

283 

291 

292 

291 

277 

292 

200 

180 

180 


280 


373 
322 


52 
131 
145 


1.1.640a1-9 
1.1.640217-18 
1.1.640b19 
1.1.641b25-26 
1.1.642a16 
1.2.642b14-16 
1.4.644a16-21 
1.4.644b8-15 
1.4.644b1-8 
2.2-4 
2.2.648a9-1 
2.2.648a25-26 
2.4.650b27 
2.4.651a12-17 
2.8.654a20—23 
2.9.655a9-10 
240.656a19-24 
2.10.656a27—28 
2.10.656b22 
2.12.657a20 
2.3.657a25-b18 
2.13.657bu-ı3 
2.14-15 
244.658a14-24 
244.658a18 
2.14.658a24 
244.658a34-35 
244.658b3-10 
2.14.658bu 
246.659b30-660a13 
2.16.660a11-13 
2.17. 660a18-30 
2.17.660a18-22 
247.660a20-22 
247.660a33-b2 
3.2.662b35-663a7 
3.2.663b28-664a2 
3.3.663a35-bı 
3.4.665b18-21 
3.7.670b23-26 
3.14.674a30-bı7 
3.15.676a18 
3.15.676a19-21 
4.2.677a16-18 
4.8.684a34-b1 
4.10.686a26-28 
4.10.687a8-12 
4.10.687a17-20 


131 
131 
131 
131 
131 
46 
191 
191 
46 
198 
198 
203 
376 
198 
50 
194 
185 
184 
143 
276 
276 
132 
143-44 
143 
137 
144 
144 
134 
143 
407 
198 
406 
141 
407 
407 
49 
49 
406 
143 
136, 198 
49 
38 
300 
147 
276 
403 
389 
403 


443 


444 


Phgn. 
2.806b26-27 


Phys. 

2 
2.3.194b18-21 
2.3.194b17-23 
2.3.194b19 
2.7.198a14—17 
2.9 

4.8.215a15 
4.13.222a22—26 
5.1.224b21-22 
7.3.246b5-6 
84.252a32-b2 
8.2.253a7-21 
8.10.266b27-267a12 
8.10.2672 


Poet. 

24448a2f. 
4.1448b4-9 
17.1455830-34 
17.1455 a32ff. 
22.1459a5-7 

25 
25.1460b6-1461b12 


Pol. 

1.2 
1.2.1253a9-19 
1.31253a2—4 
1.3.1253a15—17 
1.3.1253a31-38 
1.51254b10-11 
1.13 1260a15-23 
2.1.1260b27 
2.5.1263b35-40 
2.6.1265a11 
2.6.1265a29 
2.61265b19 
2.71266b5 
2.9.1271b1 
3.13.1284agff. 
5.9.1309b23-29 
5.11.1315b9 
7.4.1325b39-1326a5 


153 


131,144 
36,45 
23 

101 

36 
145 
287 
208 
194 
199 

23 

199 
287 
15-16 


374 
344, 384-85, 405 
376 

372 

371 

10, 419 

82 


135 
407 
344 
344 
344 
142 
345 
362 
344 
398 
398 
398 
399 
399 
370 
366 
374 
198 


7.5.1340a11f. 
7-7 
7.7.1327b18-38 
7.7.1327b23-36 
7.16.1335a13 
7.17.1336a20 
8.5.1339a17-20 
8.5.1340a7 
8.51340a14ff. 
8.7.1342a413 
8.7.1342a7 
8.7.1342a22-25 


Pr. 
1-1 


1.1-29 
11-11 
11-9 
11-4 
11-3 
11-2 
11 
13-4 
1.3 

1.5 

1.6 

1.7 
1.8-29 
1.8-12 
1.8 

1.9 
1.11-12 
111 
113-316 
147-29 
119-20 
1.19 
1.22 
1.29 
1.30-57 
1.30-33 
1.30 
1.37 
1.39 
1.40-43 
1.43 


INDEX LOCORUM 


374 
198 

192—93, 207 
89 

377 

377-78 

365 

371 

371 

371 

371 

153 


125 
5, 29-30, 62-64, 
220-21, 255, 420 
221 

61 

5 

65 

89 

29-30, 62 

73 

62 

88, 96, 197 
62 

322 

62 

62 

65, 83-84, 96 
85, 323 
86,95 

86 

203-204 

65 

65 

83-84, 96 

85, 323 

322 

220, 257 

30, 62, 70, 221 
70 

220 

71 

5 

65 

30 


INDEX LOCORUM 


1.44 
1.46 
1.48 
1.50 
1.504 
1.50b 
1.5354 


2.4 
2.9 

2.12 
2.13 
2.21 
2.30 
2.33 
2.35 
2.36 
2.37 
2.39 
2.41 
2.42 


3.1 
3.2 

3-3 
3-4 
3-5 

3-7 
3.910 
3-9 
3.10 
3.1 
3.12 
3-13 
3.16 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 
3.26 


3.28 
3.29 
3.30 
3.31 


30 

322 

68 

86 

86,97 

71,86 

29 

62, 80, 87, 90, 111, 295, 
431 

74 

74, 90, 94 

71 

176 

71-72, 80 

90-91, 97 

71-72 

80, 94, 97 

66 

66 

66 

74-75 

72 

4, 62-63, 100-22, 312 
93, 96-97, 103 
103 

103 

102—103, 197 
7,102-110, 113, 122 
103 

63, 66, 104 
104—105, 111-12 
103-104 

113 

66, 102-104 

66, 104 

72, 18-20 

63, 104-105, 111-12 
66, 104 

66 

104, 106 

102 

102-103, 116 

7-8, 74, 102-110, 113, 
121-22 

102 

102, 105 

63 

74, 103 


3.32 
3.33 
3.34 
3.35 


41-5 
43 
45 
4.7 
445 
446 
448 
4.21 
4.23-24 
4.25 
4.28 
4.31 


5.6 

543 
5.15—20 
5.23-26 
5.30 
5.31 
5.33 
5-35-37 
5-37 
5.38 
5.89-41 
5.39-40 
6.3 


74 
7.6 


8.8 
842-13 
8.15 
8.17 
8.19 
8.20 
8.21 


9.2 
9.3-4 
9:3 
9.6 


445 


103, 105 

112-14, 116-18, 121-22 
103 

102, 104 

4, 62, 115, 130, 132 
67 

139 

114, 118 

108, 115, 117, 122, 316-18 
74, 102, 299-300, 383 
86, 97 

130 

130 

66 

29 

29 

74, 130 

4-5, 62, 80, 111, 115-16, 
295, 431 

88, 97 

74 

65 

65 

332 

113, 117-48, 121-22 
322 

67 

74 

5 

65 

66 

87,97 

62-64 

345 

176 

62-63 

63, 359 

63 

63 

74 

63 

359-60 

63 

62 

29 

29 

9:3 

871 


446 


9:7 
9-9 
9.10 
942 
10 


10.1-5 
10.1 
10.4 
10.5 
10.6 
10.7 
10.8 
10.10 
10.11 
10.12 
10.15 
10.16 
10.18 
10.19 
10.21-25 
10.22—23 
10.22 
10.23 
10.24 
10.25 
10.26 
10.27 
10.28 
10.29 
10.30 
10.31 
10.33 
10.34 
10.36 
10.37 
10.38-40 
10.38 
10.39 
10.40 
10.41 
10.42 
10.44 
10.45 
10.46 
10.47 
10.48 
10.49 


29 

8 

8 

8 

5, 62-64, 102, 124—49, 
215, 432 

67 

126 

67 

132, 137 

126 

132 

126, 140 

140 

126, 135 

126, 140 

142 

116-18, 126, 318 
63, 176 

141, 383 

127 

29, 66 

127, 132, 138-39, 149 
127,132 

130, 132-33, 140 
147 

127—28, 142, 148 
132 

128-29, 149 
132 

127-28 

126 

132, 137 

132, 137 
127,139 
127,139 

135 

127 

127 

140 

141 

127, 139, 140 
126, 130, 149 
130, 142, 149 
141 

133 

92, 96, 127 
126-27 


10.50 
10.53 
10.54 
10.57 
10.61 
10.62 
10.63 
10.66 
n 


1.3 
1.6 


11.13 
11.14 
1115 
11.16 
11.19-20 
11.19 
11.20 
11.21 
11.24 
11.32 
11.33 
11.34 
11.35-36 
11.38 
11.40 
11.47 
11.50 
11.52 
11.53 
11.5455 
11.62 
12-30 
12-13 
12.1 

12.2 

12.3 

12.4 

12.5 

12.6 

12.9 
12.10 
12.11 
12.12 
13.1 

13.2 


INDEX LOCORUM 


63, 93, 96 
142-44, 147 

63, 176 

126-29, 139—40, 148-49 
141 

134-35, 147-48 
132 

212 

62-64, 88, 151-71, 227, 
238-39 

66, 87, 97, 157-58 
66, 154, 157, 159-61, 
164-71 

157-58, 334 
158 

334 

139, 162-63, 238 
162-63 

238 

238 

157 

238 

158, 160 

6,8 

139, 156 

65 

88, 96 

157 

166 

157, 238, 334 
157 

158 

65 

139 

63 

80, 172-87 
180-84 

180-81, 184 

180 

180-81 

180 

180-81 

180-81 

71,181 

180-81 

68, 180 

181, 187 

179 


INDEX LOCORUM 


13.3 
13.4 
13.57 
13.5 
13.6 
13.7 
13.9 
13.1 
13.12 
14 
14.1 


14.2 
14.3 
14.4 
14.5-7 
14.7 
14.8 


14.9-12 
14.9-10 
14.13 
14.14-16 
14.14 
14.15 


14.16 
15-17 
15 
15.1-4 
15.1 
15.2 
15.3 
15.4 
15.5-13 
15.5 
15.6 
15.10 
16 
164 
16.8 
16.9 
17 
17.3 
18 
18.1 
18.6 
18.7 


181 

181-82, 185, 187 
184-85 

181, 184, 186 

93, 97, 184-86 

184 

187 

181 

180, 184 

64, 190—212, 217, 223 
88, 96, 190-92, 196-97, 
200-201 

190 

8,190 

190-92, 197, 209 

190 

92, 96 

190-92, 194, 197, 201, 
203-204, 209-11 
190 

208 

190 

191 

8,190, 194, 197, 209, 211 
190, 192, 194, 197, 
201-202, 208 

190, 192, 197, 201, 204 
5 

4,15, 214-24, 420 
223-24 

217 

215 

8,193, 216, 218, 395 
216, 218 

224 

218 

277 

421 

4, 109, 218-20 

30 

8 

8 

4, 109, 218 

70 

63 

322 

30 

322 


19 
19.1 
19.5 
19.7 
19.8 
19.9 
19.10 
19.11 
19.12 
19.13 
19.14 
19.16 
19.17 


19.18 


19.19 
19.21 
19.23 
19.24 
19.35b 
19.37 
19.38 
19.39a 
19.39b 
19.40 
19.41 
19.42 


19-43 
19-49 
19.50 
20—22 
20 
20.6 
20.11 
20.12 
20.13 
20.15 
20.16 
21-22 
21 
21.2 
21.3-4 
21.3 
21.4 
21.5 
21.7 


447 


8, 31, 63, 226-53 
241 

241 

228-31, 239, 252 
228-29, 231 

241 

241 

160, 231 

228-31, 252 

231, 239, 251-52 
246, 248, 250, 253 
239, 241, 243 

239, 245-46, 248, 
250-51, 253 

239, 243-45, 248, 
250-53 

239, 243, 250-52 
232 

231, 252 

248 

232 

156, 232 

241, 243-44 

151, 239, 241-42 
151, 233-37, 241, 245 
241 

31 

30, 169, 233, 237, 
248-52 

241 

230 

232 

5 

5, 80, 56, 262, 420 
262 

262 

256 

262 

31 

68 

29, 255-70 

29, 263, 269—70 
89-90, 97, 263-64 
261 

29 

264 

264 

29 


23.9 

23.10 
23.1 

23.12 
23.13 
23.14 
23.15 
23.16 
23.18 
23.19 
23.20 
23.21 


29 

89-90, 97 

89, 97 

261 

261, 265-66 
260-61 

29, 260-61 

261 

261, 267 

8 

265 

268 

29 

125 

261 

266 

265 

6 

261, 265, 267 

267 

261 

7, 261, 267 

268 

261, 265, 267 

267 

265 

5, 63-64, 80 
272-92 

277 

277, 283, 285, 287 
277, 287 

277 

275 277 

275, 277, 288, 290-92 
277-78, 281, 289-90 
277, 279, 288-91 
275, 277, 288, 290 
277, 281, 289 

277, 283-87 

277, 283 

277, 287-89 

277 

277-81 

277, 289 

281, 283 

277 

276-77, 282-83, 288 
277 


23.22 
23.23 
23.24 
23.25 
23.26-27 
23.26 
23.27 
23.28 
23.29 
23.30 
23.31 
23.32 
23.33 
23.34 
23.36 
23.37 
23.38 
23.39 
23.40 
23.41 
24.4 
24.11 
24.13 
24.16 
25 
25.9 
2542 
2543 
2544 
2545 
2548 
25.21 
26 


26.1 
26.2 
26.3 
26.9 
26.10 
26.11 
26.13 
26.16 
26.17 
26.18 
26.19 
26.20 
26.21 
26.22 


INDEX LOCORUM 


273) 277) 279 
277, 288, 290-91 
277 

277, 289 

287-88 

277, 288-89 

277 

277, 283 

277 

94, 96, 273, 275-77) 287 
275 277 

277-78, 280-81, 289 
277 

277 

277 

277 

277, 288-90 
275) 277 

275 277 

277, 288, 290-91 
P) 

8 

8 

281 

216, 420 

420 

216 

6, 216 

6 

94 

6 

6, 80, 97 

111, 216, 294—309, 420, 
431 

299 

299 

294 

301 

216 

216 

299 

301 

301 

299 

303 

301 

304 

304-305 


INDEX LOCORUM 


26.24 
26.27 
26.29 
26.31 
26.33 
26.34 
26.35a 
26.35b 
26.36 
26.37 
28.38 
26.39 
26.41 
26.44 
26.45 
26.46 
26.48 
26.49 
26.52 
26.54 
26.55 
26.56 
26.57 
26.58 
26.62 
27-30 
27 
27.1 
27.2 
27.3 
27.4 
27.5 
27.6 
27.7 
27.8 
27.9 
27.10 
27.1 
28 
28.1 
28.2 
28.3 
28.4 
28.5-6 
28.5 
28.6 
28.7 
28.8 


304-306 

301, 304 

301, 303 

304-305 

304, 306-307 

299 

296, 304, 306 

296 

299, 301-302 

302 

303 

29 

301 

294, 29799, 301, 303 
29, 301-302 

302 

29597, 303 

301 

301, 303-304, 307-308 
304 

304 

301-302 

302 

301 

296, 303 

5,14-15, 63, 125, 321 
31, 311-19 

32, 312336, 321-24 
zu 

312-13, 316 

312, 360 

32, 312 

312-16 

312-17 

311, 314, 316-17 
130, 318 

313-14 

311 315-16 

31, 34, 321-35 

334 

323-26, 334 
327-31, 334-35 
30, 331-32 
332-33 

334 

334 

176, 323-26, 334-35 
333-34 


29 
29.1 
29.2 
29.3 
29.4 
29.5 
29.6 
29.7 
29.8 
29.9 
29.10 
29.1 
29.12 
29.13-14 
29.13 
29.14 
29.15 
29.16 
30 
30.1 


30.3 
30.5 
30.6 
30.10 
30.12 
30.14 
31-38 
31-33 
31 

31.9 
3112-13 
31.15-16 
3117a-b 
31.23 
31.26-27 
31.26 
31.27 

32 
32.2-3 
32.5 
3240-11 
33 

334 
33-5 
33-7 
33-9 
33.10 


449 


31-32, 311, 337-55 
337, 339-40, 343 
337-38, 340-41 
337-38, 341-42 
337, 342-43 

337, 343, 346 
337, 340-41 

337, 343-44, 346 
337, 342-43 

337, 344 

337, 345 

337, 344-46 
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